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Preface 


The pages that follow describe a survey of manufacturing 
operations in the United States in 1929, made from two 
points of view: (1) the directions of productive effort; (2) 
the relative use made of different productive factors. Chapter 
I provides a brief introduction to the study ; Chapter 11 in 
dicates the extent of manufacturing activity in the production 
of different classes of goods and the distribution of produc¬ 
tive resources to these ends; Chapter III discusses the rela¬ 
tive magnitude of various elements of cost and the role o 
capital and labor in manufacturing, again by different classes 
of goods; Chapter IV provides a summary of the majoi find- 

'"Manufacturing includes a fascinating variety of produc¬ 
tive activities. In this study, however, these individual proc¬ 
esses are merged into composite pictures of groups and sub¬ 
groups—a procedure that serves to simplify the study of 
the flow of goods through the manufacturing process. Even 
so, the basic analysis is by no means simple, for in severa of 
the classifications used a single industry is often represented, 
with appropriate weights, in more than one grouping. The 
different classification schemes employed in the study have 
been chosen chiefly because of their importance in general 
economic analysis. The purpose of the study is to approxi¬ 
mate, for 1929, the extent of activity m the manufacture of 
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these different types of goods and to summarize the cost 
relationships that mark such operations. In short it is to give 
a ‘still’ photograph of a major segment of the productive 
economy. 

Measures such as those presented depend in part on the 
area of analysis. Especially is this true of the aggregates of 
Chapter II. In comparing the results of this and other 
studies, therefore, differences in definition of manufacturing 
should not be overlooked. The limits set in this survey are 
the same as those used by the Bureau of the Census in the 
1929 Census of Manufactures. The analysis is built upon 
the extensive Census data compiled in that year, supple¬ 
mented where necessary by information from other sources. 

Our study bears some relationship, but no close one, to the 
National Bureau studies of Capital Formation. In these 
studies Dr. Kuznets has measured the output of manufactur¬ 
ing industries by divisions of products similar to ours, but for 
the purpose of estimating the volume of flow only. Our 
survey is less concerned with what leaves the factory doors 
than it is with what goes on behind them: it is a study of the 
contribution of manufacturing to the flow of goods that Dr. 
Kuznets first measures at the manufacturing stage. 

The preparation of this report has been furthered at all 
stages by the help given me by Mildred Uhrbrock, aided at 
various times by Maude Remey, Gertrude Reaske, Ruby 
Flanagan, and Louise Nash. Martha Anderson has pre¬ 
pared the manuscript for publication and H. Irving Forman 
has drawn the charts. Simon Kuznets and William Shaw 
have made currently available for my use the results of 
their study of manufacturing records, since published in 
Commodity Flow and Capital Formation , Volume /. 
Solomon Fabricant and other members of the National 
Bureau staff have cheerfully advised on the organization of 
the report, though its patent defects are no fault of theirs. 
To Wesley C. Mitchell and especially to Frederick C. Mills 
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PREFACE 

are due sincere thanks for encouragement in a project that 
had its origin in the author’s association with Dr. Mills in the 
National Bureau studies of prices and production. To all 
these and other participants in the regular work of the 1 a- 
tional Bureau, as well as to all others who have given ai 
in various ways, I extend my warm appreciation. I articularly, 
I wish to thank Dean W. B. Donham of the Harvard Uni¬ 
versity Graduate School of Business Administration for 
facilitating the completion of the report. 

0 • A. • B • 
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The Structure of Manufacturing Production 
A Cross-Section View 




I 

Some Characteristics of Manufacturing 


Manufacturing comprises the largest single division of the 
productive system. Through manufacturing industries pass 
the bulk of the physical goods produced each year. Here oc¬ 
cur the chief increases in their value and in their usability. 
Here, in 1929, originated approximately one-fourth of total 
national income and here was employed a like percentage of 
the nation’s working force. Along a wide front, men and 
machines in manufacturing industries are engaged m trans¬ 
forming the shape and character of unfinished goods, mak¬ 
ing them more useful and better adapted to satisfy human 

needs. 

SCOPE AND METHOD OF THE SURVEY 

The manufacturing process may be studied in several ways. 
For example, changes in manufacturing activity may ic in 
dicated by a comparison of output during certain successive 
periods. This method of analysis usually gives accepta e 
measures of the varying success of the manufactur ing pi ocess 
but tells little about the manufacturing process itself. Noth¬ 
ing is indicated of the relative importance of various types of 
manufacturing activity, or the relative proportions in which 
productive resources are employed in the manufacture of 
different types of goods. Information on such matters is best 
gained by an examination of various records pertaining to 
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manufacturing industries for a given period 5 in other words, 
by an analysis, not of changes from period to period, but of a 
cross-section of manufacturing activity. 

A cross-section picture of manufacturing is intended to 
describe manufacturing operations at some given time. Ac¬ 
cordingly a cross-section study is essentially descriptive, and 
in form suggests a ‘static’ analysis of an admittedly dynamic 
economy. Artificial in certain respects as such a study must 
be, it should yield fruitful information. For if our interest 
lies in the changes that mark the development of an evolv¬ 
ing economic system, the first step is their appraisal in the 
light of the circumstances of some particular time. Every in¬ 
vestigator of the changing composition of manufacturing 
output, for example, or of the changing characteristics of 
manufacturing operations, must have some benchmark for 
his findings. In order properly to evaluate his conclusions he 
must know the relative importance of the various elements 
that concern him. 

In many ways the following study of manufacturing, 
which is in effect a cross-section study of the sort just dis¬ 
cussed, is similar to a survey of the amount and distribution 
of national income in any year. Each is an attempt to de¬ 
scribe, as of a given time, certain aspects of a continuing 
economic system. Each is informative of the specific histori¬ 
cal record of the year to which the data relate. And in vary¬ 
ing degrees each throws light on internal relationships of 
wider interest. 

Since any cross-section study must pertain to some one 
period, its findings will reflect circumstances peculiar to the 
time of observation the combination of forces tending to 
continue relationships of a prior period and forces making 
for change. Any given year presents an admixture of con¬ 
tinuous and transitory elements. Since this admixture is al¬ 
most certainly of various proportions in the different aspects 
and relations studied, some of the measures obtained in the 
survey will vary more from period to period than others. 
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The significance of a cross-section view of an operating 
manufacturing system, for periods other 'hmi the on 
studied, is thus dependent upon the relat.ve ' m P" e ° 
these continuous and transitory elements, and may be 
pected to be greater for some portions than for others. 

A complete analysis of the continuous and transitory ek 
ments present in any set of cross-section observations,^,im 
possible without an extensive survey covering 
years. It has not been the purpose of this study 
this admixture, or even to indicate the probable degree ot 
year-to-year variation in the different measures presented 
Decisions on such questions must await the comple ion of 
similar investigations for other years and their ana£> 
terms of other studies in the general field. The justification 

Sr,, «, IS, Mt of d« 

cerning manufacturing operations during • 1 

‘benchmark’ year, . 9 * 9 , on its place m » P° sible senesjt 

mei^uraWe^haracteifistics < of <> Rn'important segment of the 
manufacturing as of a given d y. ^ , e int in time , 

<r* 7SSJS 

pt „„d ™«h, s. 

from’the selection for study of any »ne of jhe in^rvah sug- 
gested. Differential long run changes but differing 

parts of the total h ^ ^ h P istori cal changes affecting 

: d p,rw.—«* *»'• i"' whic " 
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two advantages—concreteness and a reasonable degree of 
homogeneity. Since most of the essential data are available 
only annually (or biennially), the selection of a single year 
as the period for the survey was clearly indicated. 

Chiefly because of the very detailed information available, 
1929 was chosen for the study of manufacturing operations. 
The 1929 Census of Manufactures, being a part of the fif¬ 
teenth decennial Census, provides particularly extensive and 
detailed reports. In addition, the Bureau of the Census has 
issued several special studies relating to manufacturing 
operations in 1929. There is also available for this year a 
considerable volume of trade statistics on the consumption 
of manufacturing commodities that is necessary to the suc¬ 
cessful conclusion of the study we have attempted. A similar 
study might readily be made for 1919, using the data of the 
fourteenth decennial Census. Likewise the reports for 1935 
provide information that would make possible another cross- 
section view of manufacturing operations. But it is doubtful 
if any year other than 1929 would provide so favorable an 
opportunity for an initial examination into the characteristics 
of the manufacturing operations studied. 

A cross-section view of manufacturing, such as we plan, 
gives an insight into what may be called the structure of 
manufacturing production. In broad terms this ‘structure’ 
has been defined as “the productive mechanism of an econ¬ 
omy, considered with reference to its organization, the 
mutual relations among its working parts, and the character 
of the commodities it is geared to produce”. 1 While, be¬ 
cause of the presence of the transitory elements discussed 
earlier, only partial information is provided by a single cross- 
section view, a step is made toward a more precise delineation 
of the manufacturing structure by the examination of the 
1929 relationships. A series of cross-section studies might go 
far toward establishing the general magnitudes and the 


* Frederick C. Mill? On the Changing Structure of Economic Life in Eco 
Essays Honor of Wesley Clair Mitchell (Columbia University Press. ’.935) ° 


notntc 

364. 
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variation to which these relationships are subject during 
business fluctuations. Such studies might also indicate the 
non-recurring structural changes that are continually modi¬ 
fying what may be termed the persistent characteristics ot 


the productive system. 

We have evidence of the changing structure of manu¬ 
facture in the diverse rates at which industries grow and in 
the changing character of manufacturing enterprise. e ob¬ 
serve the increasing output of durable goods over on £ 
periods relative to the output of nondurable goods. \\ e see 
manifestations of an increasing use of capital m production 
—extensive capital investments and continued diversion of 
current production to capital replacement and expansion. 
There have been remarkable increases in production, in large 
part the fruition of these capital investments together wit 
new skills of workmen and improved modes and processes of 
manufacture. Increases in labor productivity have gone hand 
in hand with this changing structure of manufacturing. 

There have also been significant changes in organization. 
The corporate form has become dominant: in 1929 °' er 
9 a per cent of all manufacture was under corporate con¬ 
trol. There has been an increasing integration of industry, 
with ownership forcing its way backward to control primary 
materials and contributory industries, forward to command 
distributive channels . 2 Frequently enterprises have spread 
out to take in competitors or to strengthen quasi-monopoly 
positions; just as frequently expansion has been into> ot her 
areas, more or less related to the company’s primary activity 
There have been shifts in the geographical “"centra ion1 of 
industries. In countless ways, persistent forces continually 
modify the character of the manufacturing structure. 

Two major aspects of manufacturing operations are ex- 

■ m .9*9 .... *6 P cr - o< ™ 

,0 industrial and other large consumer. «cre mad, tUro g Bureau 

wholesale or retail branches. This was .9 per cent of then*oU ^ ^ 

of the Census, Distribution of Sales of anu^a ^ scc ’, hc article- by Frederick 

3 For a discussion of various aspcc Wesley Clair Mitchell previously cited. 

C. Mills in Economic Essays sn Honor of Wesley c,a 
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amined in this monograph. First we are concerned with the 
composition of the manufactured product and the distribu¬ 
tion of productive resources among different classes of 
manufactured goods. What types of goods were produced in 
1929 and in what proportions were various productive re¬ 
sources employed in their fabrication? Evidence on these 
points, based on the records of the Bureau of the Census, is 
presented in Chapter II. The second part of the study con¬ 
cerns the interrelations of productive factors in manufactur¬ 
ing operations. Materials that bear upon this aspect of manu¬ 
facturing are presented in Chapter III. Comparison is made 
of the relative importance of different elements of manu¬ 
facturing cost—materials, wages, and overhead items—and 
of different productive factors—wage earners, salaried em¬ 
ployees, capital. These relationships are examined according 
to type of product. Do particular groups of industries show 
different cost patterns? Are there wide variations from in¬ 
dustry to industry? What is the relative use made of labor 
and capital? 

The assembly of the material into relevant groups for the 
purposes of the study has meant an industry-by-industry 
analysis of products and their appropriate combination ac¬ 
cording to the particular classification studied. Measures re¬ 
lating to four major classifications are presented, based on: 
(1) the destination of the ultimate product, (2) the stage of 
the manufacturing operation, (3) the durability in use of the 
final product, (4) the source of the major material. Thus we 
distinguish capital and consumption goods; < finished > and 
‘unfinished’ goods; durable, semidurable, and transient 
goods; and products made for the most part from farm, 
forest, or mineral materials. In addition, various cross¬ 
classifications have been made, with the emphasis placed 
upon the division according to final use. 

MEASURABLE ASPECTS OF MANUFACTURING ACTIVITY, 1929 

Before examining how productive energies were spent in 
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1929, we may appraise briefly certain of these resources and 
various magnitudes descriptive of them. We are restricted to 
the measurable aspects of manufacturing and for the most 
part to certain basic data compiled in the Census of Manu¬ 
factures/ It is the division of these data according to dif¬ 
ferent attributes of the manufactured product that will later 

concern us. 


Value of 'product and elements of cost 

Manufacturing operations in .929, as defined and reported 
by the Bureau of the Census, were conducted in 210,959 
establishments. The total value of the products manu¬ 
factured, as measured by the sales of these concerns, was 
$70,435 million. The increase in value at the manufactur¬ 
ing stage as measured by value of product less cost of ma¬ 
terials purchased (i.e., value added by manufacture) w s 
$31,885 million. Manufacturers spent $38,550 million 
buying raw and semimanufactured goods including fuels, 
from other manufacturers or primary producers. 

4 All activitie, ,c P o^ lo fha ..**«- 

within the scope of our survey. Ccr anJ , he manufacture of cement, lime, 

cutting of lumber and operation of included although these arc actiMi.es 

and marble and other Hone P r ° d “ m „criaU, and frequently ident.t.cd with 

closely allied with the production of ' j, , hc construction and repair of 

nonmanufacturing enterprises. Also in .hough this is a borderline activity 

railroad rolling stock in railroad repair shop . > „,., uJcd . Also in- 

not unlike the servicing and repair of “^''"•^^eition of electricity at 
eluded is the making of manufactured ga . j )Ut not their projection in 

central power stations, the making of mo 1°^^^ clasj j ficJ wi ,h„ut difficulty, there 
theatres. While most manufacturing i • * arbitrary decision. Since 

are marginal case, in which class,..cation ,s a ' th , t wc have used 

the source of almost all the information a B urra u of Census classifications, 

is the Census of Manufactures, we have <» j reporting agencies, 

These classifications ditlcr somewhat from those adopUd b> o h * ounls and 

for .ho T,r,.ory Ucp*..™™ » U.". no.ionol in- 

balance sheets, or in other investigations, o Department of 

come. Recent estimates of national income comp ed ) industries here 

Commerce exclude from the manufacturing group J[ her nut5 , pressed 

included: coffee and spices, roasting an gn i ’ * manufactured gas; motion 

or shelled; flax and hemp, dressed; dairymen s PP • (National Income 1,1 

pictures; railroad repair shops; ship and boat building (A a.tosu 

United Stales, J9*9~3Si Washington, 193,5 , hc m ; nor revisions appearing 

® These arc the figures reported in the «9~9 Census, the 

in later volumes have been ignored. ftlMirt .- S ;, KC many products arc 

There is considerable duplication in the gross sales figures >mct 
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The value added by manufacture in 1929 represented 
$11,621 million paid as wages and $3,595 million paid as 
salaries. The rest, $16,669 million, represented payments for 
diverse purposes—capital service, taxes, other items of over¬ 
head costs, and profits. The various payments by manufactur¬ 
ers reflect contributions by the labor factor, on the one hand, 
and by the capital and management factors, on the other. 
The importance of these factors may also be measured di¬ 
rectly. This method is particularly useful in the analysis of 
the capital factor, since the heterogeneous ‘overhead plus 
profits’ item, which includes the payments for the use of 
capital, is an inadequate measure of return on capital invest¬ 
ment. Also for many purposes the actual number of persons 
engaged in manufacturing activity and the extent of their 
participation is of interest. Accordingly, direct measures of 
the labor and capital factors have been examined. 

A 1 umber of wage earners and salaried employees 
The average number of wage earners employed in manu¬ 
facturing in 1929 was 8,839 thousand, the number of salaried 
workers, 1,359 thousand. Another 208 thousand persons 
were employed in the administrative offices of manufacturing 
concerns having central offices. The total number of employ¬ 
ees in manufactures was thus some 10.4 million, which repre¬ 
sents 30 per cent of employment in all lines of activity. 0 

In the analysis of labor effort in manufacturing operations, 
account should be taken of varying hours worked by different 
groups of employees. To supplement the measures of num- 


sold to other manufacturers for further fabrication. There is also some small amount 
of implication in the value added figures arising from the double counting of contract 
wo .a In Ap. IV this duplication is estimated at $352 million. 

The basic figures refer to full time employment and exclude entrepreneurs such 
as independent farmers and storekeepers. The number of employees (full time 
equivalent) in all activities covered in the estimates of national income in 1929 is 

34.7 million i the total number gainfully occupied, including entrepreneurs, was 44.6 
million, National Income, 7929-36 (U.S. Department of Commerce, 1937), p. 20. 
Thc number employed in manufacturing given in this report is somewhat less than 
our figure by reason of the omission of certain industries from thc manufactures total 
(see footnote 4). 



SOME CHARACTERISTICS OF MANUFACTURING 

ber of wage earners, we have therefore estimated aggregate 
man hours of employment. Although from a social point ot 
view the individual workman is the unit of greatest interest, 
aggregate hours of work is the more significant figure in ap¬ 
praising the cost of manufacturing operations and the exten 
to which physical energies are devoted to these ends. It is 
estimated that approximately 22 billion man hours were 
worked by wage earners and some 3 billion man hours by 
salaried employees in manufacturing enterprises in 1929. 


Capital investment ( 

The Census of Manufactures does not report the amount o 

capital invested in manufacturing establishments. Difficulties 
of appraisal and especially the problem of apportioning in¬ 
vestment among the plants owned by a sing e concern . 
the omission. Estimates of capital invested in manufactun g 
operations, and in the manufacture of various types of goods 
have been prepared from the balance sheets reported to the 
Bureau of Internal Revenue by corporations engaged P™ 
cipally in manufacturing activities.' Such estimates place th 
extent of fixed capital-plant and equipment less deprecia¬ 
tion-utilized in manufacture at $27 billion. This ,s about 
15 per cent less than the total value added by manufactu 
in .929. Circulating capital (inventories and ^h) amounte 
to roughly $.6 billion.” Miscellaneous items of cap.taUsse = 
bring the total to $50 billion. Although these ^s »re 
rough estimates, they do furnish measures whose apportion¬ 
ment according to different productive uses md-ones the 
relative importance of capital as a productive factor ... manu 

factoring operations. 

7 Sec Ap. Ill for a description of the derivation of ‘hcs c lim ; t ations imposed 

8 The method, followed in estimating these capital valuj.™- yJ 

upon them by the inadequacies of the da a, a C : rcu lating capital or in the total 

• Accounts receivable have no. been n,eluded m From the point 

of all capital because they tend to be > desirable to exclude them, 

of view of the manufacturing structure a, a »holc .1 
For comment on the inclusion of cash see p- 
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Horsepower 

The power capacity of primary movers used in manufactur¬ 
ing establishments has also been studied. Despite the varied 
character of power equipment, the allocation of the 42,931 
thousand horsepower capacity reported by manufacturing es¬ 
tablishments in 1929 is not without value. There is some 
evidence that the admitted defects in the horsepower statis¬ 
tics are not serious, 10 although their adequacy as measures of 
capital use is questionable. However, they serve to supple¬ 
ment the capital estimates and have the distinct merit of 
being expressed in physical rather than monetary terms. 

Keeping in mind the qualifications of the approach, and 
having considered certain of the magnitudes relating to all 
manufactures that can be analyzed, we now attempt to find 
answers to the various questions that have been raised con¬ 
cerning manufacturing activity. 

10 The chief difficulty arises from the lumping- into one total of rated capacities of 
prime movers (steam engines, turbines, water wheels, etc.) and the rated capacity of 
electric motors run by purchased power. The capacity of electric motors ordinarily 
exceeds the needed power capacity of the equipment they operate, but the capacity 
figures for prime movers also o\erstate the power drawn from them, because of 
wastage and reserve capacity. These tend to be offsetting factors (in that each clement 
is subject to the same bias) but lead to a general overstatement of power installations. 
Comparisons between industries in a given year should not be affected as seriously 
as comparisons over a period of years, in which the increasing dependence on purchased 
power introduces a baffling trend bias. 

The approximate equivalence of the degree of overstatement in the two types of 
power rating is seen from the following figures. In the /pap Census of Aianufactures 
(I, 112) it is estimated that of the total of 20,155,397 horsepower capacity of prime 
movers, about 11,690,000 horsepower was devoted to the operation of generators 
furnishing current for the electric motors not run by purchased current, the rest being 
delivered directly through belts and shafting. The reported capacity of these electric 
motors run by electricity generated within the plant was 12,376,376 horsepower, a 
rating not greatly different from that given the corresponding primary movers. 
Therefore no marked discrepancy seems to arise from the different character of power 
equipment that is primary from the standpoint of the manufacturing establishment. 

For a discussion of limitations on the horsepower statistics of the Census sec 
Horsepower Statistics for Manufactures by W. L. Thorp, Journal of the American 
Statistical Association , December 1929, pp. 376-85. 



II 

Distribution of Productive Resources among 
Different Classes of Manufactured Goods 


Knowledge of the utilization of economic resources in manu¬ 
facturing may be gained by the appropriate classification of 
data relating to value of product and other measurable 
aspects of manufacturing operations. In this c aptor e.e 
data are analyzed according to four major divisions of com¬ 
modities. The first is based on the ultimate use of the manu¬ 
factured product for capital or consumption purposes. Rela¬ 
tively heavy emphasis is placed upon this division throughout 
the study. Three other divisions of the manufactured product 
are also presented: ‘finished’ and ‘unfinished manufactured 
goods: durable and nondurable goods; farm, forest, ai 
mineral products. Certain cross-classifications are also given 
The division first discussed is that of capital-consumption 

goods. 


CONSUMPTION GOODS AND CAPITAL GOODS r 

All manufacturing production, and all productive effort of 
any sort, is carried on to satisfy human needs, though in 
many instances the relationship between the good 
and its ultimate human use is not close. In t le pro uc 1 
capital goods the path to ultimate consumers use is indirect, 
for only as these goods are used by business agencies to in¬ 
crease the flow of consumption goods is their ultimate pu 
pose served. Unfinished materials, also, are not al a> 
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clearly associated with consumer uses, although in the final 
analysis they are ultimately converted into goods for human 
consumption or contribute their services, as capital goods, to 
the speeding of the productive process. While from the 
broadest point of view all production is for consumption pur¬ 
poses, the less inclusive definition of consumption goods will 
be used in the following discussion. 1 

In measuring the extent of productive activity in the 
creation of capital and consumption goods tw r o approaches 
might be used. First, we might consider only those consump¬ 
tion goods turned out by manufacturers in finished form, 
ready to enter the distributive channels leading to final con¬ 
sumers—in other words, analyze the end-products of manu¬ 
facturing. The second method (which has been employed in 
the preparation of this report) is to seek out the industries 
in which all or a part of the activity is associated with the 
production of goods destined for human consumption or for 
capital use and to cumulate the contributions to the creation 
of the finished product made at each stage. The methods are 
by no means identical, although changes from period to pe¬ 
riod revealed by each set of measures should not differ 
widely. Unfortunately the detail involved in the second 
method of analysis prevents the easy computation of year-to- 
year changes, a task made more difficult by the absence of 
much of the factual information essential to the analysis of 

1 The terms cons*:? \r:ion goods and capital goods in this study arc identical, as de¬ 
scriptive of broad classes, with the terms consumers* goods and producers’ goods used 
by Simon Kuzncts in the National Bureau's studies of capital formation. Dr. Kuzncts 
defines his terms as follows: “Consumer * 9 Goods —Commodities and services that, 
whether .‘shed or unfinished, arc, when finished and at their destination, used by 
houschol r large ultimate consuming units. Examples: flour, bread, raw wool, 
clothing. 4 ’reducers' Goods —Commodities and services, whether finished or un¬ 
finished, ti;t arc, when finished and at their destination, used by business agencies in 
the process of production. Examples: industrial machinery; steel used therein.” 
(National Income and Capital Formation , 19/9-/935, National Bureau of Economic 
Research, 1937), p. 37, footnote. 

In part the distinction turns on the ownership, as well as the function, of the goods. 
Thus materials used to construct a highway have been included with capital (pro¬ 
ducers’) goods, but the automobile, which travels the highway, is considered a con¬ 
sumption good. On the other hand, a Pullman railroad car, which in function is not 
greatly different from an automobile, is considered a capital good. Obviously there are 
borderline instances where classification is difficult. 
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individual industries. However, our present interest lies in 
the relationships that existed at a particular point in time, 
not in annual changes. 

The view of production afforded by examination of the 
end-products of manufacturing gives the figures of I able 


Table i 


Value of the ‘Finished’ Products of 
Manufacturing Industries 


Economic Group 

Consumption poods 
Capital goods (producers’ 
durable goods) 
Construction materials 
Servicing 

Total 


Millions of Dollars 


1919 

1929 

1933 

25.773 

28,597 

14.917 

5.641 

6,231 

1,623 

3.705 

S.oii 

1.533 

1,899 

1,705 

658 

37 ,oi 8 

4 i ,544 

18,731 


Percentage of the Iotal 

IQIV 

1929 

1933 

69.6 

6S.8 

79.6 

1 5-3 

15-0 

^ 7 
O. / 

10.0 

12.1 

8.2 

S-i 

4.1 

3-5 

100.0 

100.0 

100.0 


i . 2 The values of the finished products, at the manufacturing 
stage, are given for 1929, the year chosen a^ the base point 
for our survey, and also for an earlier and a latei year, 191 9 
and 1933. These estimates provide a useful background 01 
the measures yielded by the application of the second met rod , 

presented in subsequent tables. . , 

The values of the end-products of manufacturing indus¬ 
tries include, it should be remembered, payments or t e 
contributions of nonmanufacturing agencies, clue ) t lose en 
gaged in the production of the raw materials that enter into 
manufactures. For the most part these mateiia s race a)mc 
from domestic sources, though some come fionr ordign 


2 These arc climates of Simon Kurncts, made in conjunction \y«hg’ f ®[ 
capital formation (see Commodify Flow and Capita orm , > value, at 

annual value,, The ««ure, in Table , ‘ 

manufacturers* prices, of finished manufactured * ( . f||ril processes arc con- 

Construction materials arc finished goods so far as . * an j poultr> 

cerned. Nonmanufacturcd consumers’ goods (fruits, \egc . * ^ million i non- 

products, fresh fish, coal) arc estimated by Dr. Ku*nc s a , .5, ;4() ) 

manufactured construction materials at $204 million ("/»• a •> I • - { m.mu- 

Sec Ap. IV for a comparison of these figures and estimates of rut value 

facturcd products derived in the course of the present in\t* 
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areas. To the extent that the measures in Table i include the 
value of raw materials of foreign origin, they tend to over¬ 
state the value of the product flowing from the domestic 
productive structure. On the other hand, the values of ex¬ 
ported raw materials and semimanufactured goods are ex¬ 
cluded from these figures. It has been estimated that the cost 
of raw and semimanufactured materials of foreign origin 
used by all manufacturing establishments in 1929 was ap¬ 
proximately $4 billion. 3 The value of semimanufactured 
goods exported in that year we estimate at $0.9 billion (see 
Appendix Table IVb). The value of exported raw materials 
was of course much greater, and should not be overlooked 
in considering the output of both manufacturing and non¬ 
manufacturing operations. 

Whereas these estimates of end-products summarize the 
productive activities of all agencies up to and including the 
manufacturing stage, the data presented in this report relate 
to manufacturing industries alone. (In Appendix IV a group- 
by-group comparison is made of estimates of total value with 
estimates of the value arising in manufacturing operations 
alone.) The method followed in our survey has been to 
examine each manufacturing industry separately, and to al¬ 
locate the value of product (sales) of manufacturing estab¬ 
lishments and the other measurable aspects of manufacturing 
described in Chapter I to four groups of commodities. The 
first three groups are similar to, though not identical with, 
the divisions in Table 1. The first division includes goods 
destined for human consumption. The products of the food 
industries, most textile products, portions of other industries, 
such as lumber or steel, are allocated to this group. At the 
other end of the classification scheme are the capital goods 
destined, when fully manufactured, for use by business agen¬ 
cies in the process of production. We have put into a separate 
group manufactured construction materials, which, although 
ultimately serving ends not unlike the products in the capital 

'* See Materials Used in Manufactures: IQ2Q, U.S. Bureau of the Census. 
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goods group, are differentiated because of the direct impor¬ 
tance, from the consumers’ point of view, of residential con¬ 
struction. 4 Finally, there is a miscellaneous group of produc¬ 
ers’ supplies—nondurable commodities used by producers 
both inside and outside the manufacturing system for which 
no adequate accounting by ultimate product could readih be 

made. 5 

In order to group together all manufacturing operations 
having a common end, it was necessary to classify, according 
to the scheme just outlined, the products of the 326 in ustnes 
recognized in the 1929 Census of Manufactures and to de¬ 
termine the proper percentage of the industry total associated 
with each division. In some industries there are many products 
with diverse uses j in others activity is centered on the pi oc uc 
tion of a single commodity, intended for a single market. In¬ 
dustries producing materials of general use such as stcc 
ingots, sulphuric acid, and alcohol presented special problems 
of allocation. Trade estimates of ultimate markets tor vari¬ 
ous products were used in many instances. Studies by go\ei n 
mental agencies also helped to trace the destination ol manu¬ 
factured goods. However, the uses of certain products, con¬ 
tainers, for example, are so widespread and associated with 
so many other manufacturing processes that accurate division 
of the total is impossible; for the most part these pro nets 
have been classed as producers’ supplies. 1 he c assi cation o 
the 326 individual manufacturing industries according to the 

4 When a division between the two major groups 
wc have ascribed onc-third of construction ma cri.i * 

thirds to capital goods. , v f„ r l< etc.. (2) 

°Wc recognize three divisions of prod^ers’ * U p P ics: produc V, that are 

containers, (j) other producers supplies. I he hr f. P o( , hc ga , 0 |i„ c 

used to facilitate the productive proccssi for cx.impl , . g P , t ; n „ u f houses, 

and fuel oil produced, also that part of coke not consumed m ^tingof^ ^ 

explosive, used for product,ve purpose, fert,l ^£ • ' “ includ « general supplies 

cans, bags, boxes and crates, w rappings, etc. I he tt g P nondurable 

.«<h ». writing p.p.t. ink, stationery, f»tot, »«d m.l „ hid> 

character. The 1929 value of products 111 the first gro p -• . f or ( | c 

$.,oi 7 million is the value added by manufacture 'I he corresponding figure^for^ ^ 

second and third group, are, in millions of dollars, 1,5 Analysis + 0 f the various 
products, and 7 «4 and 1,378 of value added, respectively. Anal)S,s or n 

products included in the producers’ supplies group suggests that 90 P< 
appears in the form of consumption goods, 10 per cent as capita goo 
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various divisions just described is shown in Appendix I. 
Where a fractional allocation to two or more groups was 

necessary, the percentages used are given. 6 

Table 2 summarizes measures relating to the distribution 
of productive resources between consumption goods and capi¬ 
tal goods manufactured in 1929. The first part of the table 
gives the value of product and related costs, number of em¬ 
ployees, volume of employment, and the capital investment 
associated with the manufacture of these classes of goods j 
the second part gives the same figures as percentages of the 
total for all manufactures. 7 Measures for the more important 
subdivisions of consumption goods are presented in a later 

section. 

Of the total sales of manufactured goods in 1929, 60 per 
cent related to goods clearly intended for human consump¬ 
tion. If, by way of rough approximation, we assume that a 
third of the value of construction materials represents resi¬ 
dential building and that 90 per cent of producers’ supplies 
eventuate in consumers’ goods or services, the proportion of 
manufacturing associated with the making of consumption 
goods is increased to over 70 per cent (72.8). 

In similar fashion the other measurable aspects of manu¬ 
facturing operations can be identified with either capital or 
consumption goods. Of total value added by manufacture (a 
more precise measure of manufacturing activity than gross 
value of product) a smaller amount, 57-5 P er cen t, 1S di- 
rectly associated with consumption goods, and when adjust- 

6 A single set of allocation percentages has been applied to a given industry. Thus, 
the same set of ratios has been used to allocate the industry's value of product, the 
various elements of cost, number of wage earners, and other items as well. Usually 
the basic ratios have been derived from sales data, though occasionally from some 
other aspect of the industry's product. In the absence of other information it is as¬ 
sumed that the proper ratio in every instance is approximately this common ratio, 
or that within the aggregate of all industries the departures from the common ratios 
tend to offset one another. In interpreting the results presented in this chapter, the 
possible effect of this assumption should not be ignored. In general the result is prob¬ 
ably to dull contrasts otherwise more clearly evident. The many instances where 
industry divisions are not required and variations in the size of the items analysed 
help to minimize the effect of a method made necessary by the limited data at hand. 

‘ These figures are <ho\%n graphically in the series of summary' charts in Ch. IV. 
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Table 2 

Value of Product and Measurable Factors of Production 
classified according to Ultimate Use of Product, 1 9-9 
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Consump¬ 

tion 

Goods 


Capital 

Goods 


Construe- 

tion Producers’ Manufac- 
Matcrials Supplies 


tures 


Elements of Value of Product (millions of dollars) 
Gross value of product (sales) 42 , 5°4 


13.920 

0,865 
7.055 
3 . > 9-8 
S20 


Cost of materials 24,162 

Value added by manufacture 18,342 
Wages 6,049 

Salaries 2,045 

Overhead costs other than 

salaries, plus profits 10,248 3.°37 

Number of Employees ( thousands ) 

All employees 5.68 i 2,437 

Wage earners 4.900 2,132 

Salaried employees 78 * 3°5 

Estimated Aggregate Man Hours ( millions ) 

Man hours, total 14.015 6,136 

Wage earners 12,087 5.365 

Salaried employees <>9 2 8 " 7 1 

Estimated Capital Investment (millions of dollars) 
Total capital 27,367 9.7° 1 

Fixed capital 13.5^0 5 - 4°3 

Circulating capital 9.579 3.374 

Horsepower of Primary Movers ( thousands ) 


6,784 

3.405 

3.379 

1.361 

379 


7.227 
4.118 

3 . <09 

1,013 

35 * 


70.435 

38.550* 

3 >.885* 
1 1 . 621 * 

3 . 595 * 


1,639 1.745 16.669 


Horsepower 


17.917 10,788 


1,161 

1,021 

140 

2.917 

2,566 

35 < 

6,443 

4.078 

1,763 

7.789 


919 

786 

'53 

2.359 

2.019 

340 

6,642 

3.892 

1.640 

6.437 


10.10S 

8.839* 

1 . 359 * 

25.427 

22,037 

3.390 

50.213 

26,953 

16.35O 

4 2 . 931 * 


Elements of Value of Product 

Gross value of product (sales) 

Cost of materials 
Value added by manufacture 
Wages 
Salaries 

Overhead costs other than 
salaries, plus profits 
Number of Employees 
All employees 
Wage earners 
Salaried employees 
Estimated Aggregate Man Hours 
Man hours, total 
Wage earners 
Salaried employees 

Estimated Capital Investment 
Total capital 
Fixed capital 
Circulating capital 
Horsepower of Primary Movers 
Horsepower 
• As reported by the Bureau of the Ccneui, 


Percentage of All Manufactures 


60.3 

62.7 

57-5 

19.8 

17.8 
22.1 

9.6 

8.8 

10.0 

^ N X t' 

6 6 6 * 

mm m 

100.0 

100.0 

100.0 

100.0 

52 - 1 

569 

27 s 

22.8 

I 1.7 

10.5 

9.8 

100.0 

61.5 

18.2 

9.8 

10-5 

100.0 

55-7 

5 S -4 

57-4 

239 

24.1 

22.5 

II -4 

11.6 

10.3 

9.0 

8.0 

9.8 

100.0 

100.0 

100.0 

55 -i 

54-9 

569 

24.1 

24-3 

22.7 

11 .5 
x 1.6 
10.4 

9-3 

9.2 

10.0 

100.0 

100.0 

100.0 

54-5 

50.4 

58.6 

19-5 

20.1 

20.6 

12.8 

15.1 

10.8 

13-2 

14.4 

10.0 

100.0 

100.0 

100.0 

41.7 

251 

18.2 

150 

100.0 

he Census, 

Census 

of Manufactures, 1929- 
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ment is made for the miscellaneous groups the total for all 
consumption goods is 70 per cent of value added. Appar¬ 
ently from 25 to 30 per cent of manufacturing activity was 
devoted in 1929 to the creation of capital goods, to be used 
either for the replacement and extension of existing capital 
equipment of the economy or for the development of new 
products and new processes. 

One qualification that should be recognized, however, in 
the discussion of the relative emphasis upon capital construc¬ 
tion in manufacturing industries in 1929 is that manufactur¬ 
ers in all industries, regardless of their products, give some 
attention to the maintenance and development of their capi¬ 
tal plant. In some consumption goods industries capital goods 
may be constructed by members of the plant’s working force 
and installed as operating units. Capital formation of this 
character, as well as the maintenance of existing capital, es¬ 
capes detection in our analysis, since we associate such activity 
in consumer goods industries with the consumption good that 
it helps to produce. So far as this work is a continued, normal 
activity it may perhaps be properly identified with the in¬ 
dustry’s product, but the point should not be ignored in the 
interpretation of the above data on the distribution of pro¬ 
ductive resources. 

On turning to the analysis of wage payments, we find that 
over $6 billion was paid in 1929 to wage earners engaged in 
manufacturing processes resulting ultimately in consumption 
goods (not including the billion dollars of wages paid for 
the manufacture of producers’ supplies). The making of 
capital goods accounted for over $3 billion of wages, con¬ 
struction materials a billion and a third. The wages paid in 
the fabrication of capital goods constituted a significantly 
higher percentage of total wages (27.5) than either salaries 
or other overhead expenses in these industries contributed to 
their respective totals (22.8 and 18.2 per cent respectively). 
Overhead costs (other than salaries but plus profits) were 
relatively high in the making of consumption goods (61.5 
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per cent as against 52.1 per cent for wages). As our analysis 
of the constituent elements proceeds, some reasons for these 
differences will appear. For one thing, the heavy wage pay¬ 
ments in capital goods industries are found to correspond 
with fairly high labor requirements. Chapter 111 traces the 
differences also to the overhead item and the inclusion ot 
heavy distributive costs, taxes, and other expenses in the 

factory values of consumption goods. 

Employment is measured by aggregate man hours, which 
is the composite of number of wage earners and estimates ot 
average hours worked (Ap. II and III). While hours worked 
varied widely, there appears to be little association of a long 
or short work week with the industry divisions we here rec¬ 
ognize ; i.e., the differences between the percentages of num¬ 
ber of employees and of man hours associated with the sev¬ 
eral divisions of lable 2 are minor. 

If we summarize the figures relating to labor for the 

capital goods group (exclusive of construction materials) we 
have the following: wages, 27.5 per cent of the total; num¬ 
ber of wage earners, 24.1 per cent; man hours of wage earn¬ 
ers, 24.3 per cent; salaries, 22.8 per cent; number of salaried 
employees, 22.5 per cent; man hours of salaried employees, 
22.7 per cent. Since the measures relating to wage earners in 
the capital goods group are higher than the corresponding 
percentage of total value added arising from these activ ities 
(22.1), we may conclude that, in comparison with the re¬ 
quirements of consumption goods manufacture, the manu¬ 
facture of capital goods requires a relatively greater labor 
investment. The figures also suggest that while no greater 
effort in terms of per capita hours is required, wage earners 
in capital goods industries receive a relatively greater wage 
payment. No similar conclusion, however, can be reached con¬ 
cerning salaried employees. 

Capital estimates for manufacturing industries based on 
the returns of over 90,000 corporations' place the total 

"These estimate. of capital investment arc bared on the capital arrets appearing on 
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amount of capital invested in manufacturing at some $50 
billion. Almost 55 per cent is directly associated with the 
fabrication of consumption goods, while indirectly traceable 
to consumption purposes is most of the additional 13 P er cent 
used in industries making producers’ supplies, and approxi¬ 
mately a third of a like 13 per cent invested in the making of 
construction materials. Approximately 70 per cent, therefore, 
of the capital invested in manufacturing industries is being 
used to make consumable goods and about 3 ° P er cent 
turn out new capital. It would appear that the portion of the 
capital structure of manufacturing industries devoted to the 
making of products for consumption purposes is fully as 
great as the portion of the total labor supply used for the 
same purpose. Indeed, it is greater if the relatively heavy 
capital requirements of the producers’ supplies group are 
taken into consideration, for we estimate that most of these 
supplies are used in making consumption goods. 

The capital invested in industries manufacturing capital 
goods is surprisingly small, relative to the use of other pro¬ 
ductive factors. Only 19.5 per cent of total capital is repre¬ 
sented in these industries, in contrast to 27.5 per cent of all 
wages. For two items alone, cost of materials and overhead 
costs, were the ratios lower. It is notable also that this rela¬ 
tively low percentage for capital is not due to the absence of 
other than fixed capital items. It is rather to be explained by 
the exceptionally heavy fixed capital requirements in the 
construction materials (lumber, cement, etc.) and producers’ 
supplies (petroleum refining) industries—in part invested 
in land and natural resources—and the relatively heavy in¬ 
vestment in circulating capital in the consumption goods 

the books of record of domestic corporations whose activities arc chiefly in the manu¬ 
facturing field as reported to the Bureau of Internal Revenue. What is here termed 
fixed capital is the recorded value of lands, buildings, and equipment, le$9 depreciation. 
Circulating capital includes cash and inventories only, accounts receivable being ex¬ 
cluded as a duplicating item since they are largely offset by accounts payable. Total 
capital includes the above items plus miscellaneous assets such as copyrights, formulas, 
goodwill, sinking funds, and guaranty deposits. The 1929 value of miscellaneous 
assets in manufacturing is approximately $7 billion. Sec Ap. VI for a description of 
these capital estimates. 
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group. Fixed capital investment is not relatively heavy in the 
latter group, for the percentage of the total here representec 
(50.4) is the lowest ratio for all the items save one, horse¬ 
power of primary movers. 

Relatively, the power capacity (horsepower) m consump¬ 
tion goods industries is very low (41.7 cent of all power 
capacity); it is high for producers’ supplies, and highest tor 
construction materials manufacture. In this last named group 
is found 18.2 per cent of the capacity of all prime movers, 
although the value added by these industries in 1929 was 
10.6 per cent of the value added by all manufactures. 1 ecul- 
iar circumstances, such as the heavy power requirements ot 
the cement industry, help to explain these concentrations. 
They provide reasons as well why the horsepower statistics 
cannot be used to measure the relative capital investment in 
manufacturing industries. For in general the horsepower 
statistics, while of interest in themselves, are too much in¬ 
fluenced by occasionally heavy industrial requirements and 
too little representative of advanced technical processes to 
serve as adequate measures of the use of hxed capital equip- 

ment.“ 

Types of consumption goods 

The largest of the four groups of ultimate products consid¬ 
ered thus far is consumption goods; we proceed now to ex¬ 
amine the various types of product within this aggregate. 

0 The residual item, ‘value added less wage* and 

of the relative capital investment a “ hou * payments, and dividends. The utuer- 

on the investment in the form of rent, i v . payments unrelated to 

Lin,, ,„d b.h..ior of £ " •"! 

capital needs, such as taxes and Jistr ‘ ‘ fome af lhc constituent elements of 

measure of capital mvc.tment. In the n J ommcnled on ,he relatively large part 

this residual are examined. We have .urea y making of consumption 

of this aggregate for all industries that is associated yth the^ making r hc 

goods. If this measure were to be used as a criterion . ™' d „ unJ ersta.e 

to overstate capital investment in consumption goods ndu, - ^ ^ ^ 

capital, by increasing amounts, in the capital goods, producer IP 

struction materials groups. ,.. nn lies can be al- 

10 Because there is no mean, by which the totals .upplie. 

located to these several divisions of consumption goo , ignored. Probably 

a. properly should be included with consumption goods has been >gno^ ^ ^ 

most of the containers included in this miscellaneous gro f 
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26 STRUCTURE OF MANUFACTURING PRODUCTION 

Gross value of products and the other items in Table 2 are 
allocated according to the eight subgroups of consumption 
goods in Table 3 - 

The subdivision of the major group consumption goods 
provides us with additional information, useful for an under¬ 
standing of the peculiarities of the aggregate. The food in¬ 
dustries comprise the group with largest value of product. 
Cost of materials is an unusually large item in these indus¬ 
tries, but even measured in terms of value added the food 
group accounts for nearly one-fourth of the total for all con¬ 
sumption goods. On this criterion, however, an even greater 
percentage (28.5) arises in the snaking of clothing and other 
personal goods. Domestic transportation including supplies 
contributes 17 per cent to the total of all consumption goods; 
the fabrication of household goods adds 15 per cent. In order 
of importance in manufacturing the groups thus read: per¬ 
sonal goods, foods, transportation, household goods, publi¬ 
cations, fuels. But this is the order in terms of their rank by 
value added alone. Other criteria suggest different rankings. 

In terms of wage payments, for example, notable shifts in 
distribution occur from the ranking based on value added. 
The group of wearing apparel and allied products remains 
the most important, but the food industries drop in impor¬ 
tance. Wage payments in the food industries account for no 
more than 16.2 per cent of total wage payments in all con¬ 
sumption goods industries, which is the same percentage as 
automobiles and less than that for household goods. When 
we turn to salary payments, the figure for the clothing group 
falls to more nearly the average figure for other items; the 
spectacular gain that offsets this decline is in publications, 

food industries; the other supplies arc more generally distributed. Wc have previously 
estimated that one-third of the construction materials were used in residential building. 

Unfortunately, subdivision of the capital goods group is not feasible. There is little 
possibility of tracing the various important raw materials, for example steel, to their 
final capital products; it is even difficult to approximate the division of resources in¬ 
volved in the final manufacturing stage among the various capital goods. Most ma¬ 
chinery is reported by the Census of Manufactures under one great industrial group¬ 
ing: Foundries and machine shops. 



DISTRIBUTION OF PRODUCTIVE RESOURCES -7 

where the value added percentage is almost doubled. Of 
course, it is well known that a large proportion of the employ¬ 
ees of the publishing industries are on a salary basis. But it is 
no less striking to find that 22.5 per cent of all salaried em- 
ployees of consumption goods industries are associate^ v> it i 
this relatively small group in contrast to 6.5 per cent o \a ue 
of product, or 10.7 per cent of value added. Before leaving 
this item, it is of interest to observe that in industries pro¬ 
ducing motor vehicles the number of salaried employees is 

notably low. 

Still further changes in distribution occur when the aggre¬ 
gate capital for the consumption goods industries is divided 
among these subgroups. Although fixed capital in the con¬ 
sumption goods industries is relatively small (JO.+ per cent 
of the total against SIS per cent of value added) over a 
fourth is in food processing industries. Wearing apparel, 
household goods, and motor vehicles follow in order. But 
when the estimates of circulating capital for the same sub- 
groups are examined, the clothing group is to t le oie 
with 30.2 per cent of the total allocated to consumption 
goods. The increase is not enough, however, to displace the 
food industries from the first rank for all capital combined. 
The same group leads in the use of power equipment, though 
the amount used is not disproportionate to the value ack l, 
by these food industries. Relative to the distribution of the 
value added total among these groups it is in t ie °usc c 
goods, motor vehicles, and manufactured foods groups th.i 
the greatest horsepower is utilized. In the wearing apparel 
and other personal goods industries (chie y texti es <~ 
proportionate power investment is small. ere, as wo k 
be supposed, it is the wage earner who is the major cont. ibu- 

tor to the finished product. . . , • 

We have thus far discussed the distribution of^ productnc 

resources used in manufacturing among the c asses o 

sumption and capital goods as reflected in the various measur 

able aspects of manufacturing operations. We identified the 
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output of every manufacturing industry with the use to 
which the products would ultimately be put. The next sec¬ 
tions continue this analysis of ultimate use, presenting it 
against the background of certain other classifications we now 
proceed to explore. The first of these new groupings classifies 
manufactured goods according to the stage of manufacturing 
activity j the second, according to durability in use of the 
manufactured product j the third, according to the source of 
the basic raw materials. 

FINISHED AND UNFINISHED GOODS 

In introducing the preceding section on capital and consump¬ 
tion goods, certain estimates of the value of the end-products 
of manufacturing industries were given (Table i). Being 
the final products of the manufacturing process, these goods 
are of particular significance for the consuming group at 
large. In business cycle theory the relative volume of fully 
manufactured consumers’ goods (or, as we term them, fin¬ 
ished consumption goods) plays an important role. The 
present figures throw light on these final manufacturing proc¬ 
esses. Equally important, they indicate the extent of re¬ 
sources consumed in intermediate manufacturing activities. 

Manufacturing processes are not readily classified by stage 
of fabrication. We have considered as ‘finished’ the products 
of the last manufacturing enterprise to handle a particular 
good prior to its entering the hands of the distributing agent 
for the ultimate consumer or capital user. At least the goods 
are finished so far as the manufacturer is concerned. In gen¬ 
eral this means that while the value of these goods will in¬ 
crease before reaching the consumer, their form will not be 
altered. There are exceptions to this rule, notably in the con¬ 
struction industry, where changes in form occur beyond the 
manufacturing process. Our procedure has been to group 
with finished products those construction materials that do 
not reappear in the products of other manufacturing indus¬ 
tries. The tables are given in sufficient detail, however, to 
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make possible the ready exclusion of construction materials 
from the finished goods total, should any reader so desire. 

From the viewpoint of the productive process as a whole, 
only goods destined for human consumption are properly 
defined as ‘finished’. While our immediate distinction in¬ 
cludes some capital goods among finished goods, subclassifi¬ 
cation makes possible their separation. We have therefore 
four major groups of manufactured commodities: (a) fin¬ 
ished consumption goods; (b) finished capital goods (in¬ 
cluding all ‘finished’ construction materials regardless of ulti¬ 
mate use in residential building); (c) unfinished consump¬ 
tion goods; (d) unfinished goods destined to become finished 
capital equipment (or final stage construction materials). I he 
first of these groups is the familiar classification ‘consume! s 
goods’; the other three comprise the group usually defined 
as producers’ goods. 

Although we set up the classes of finished and unfinished 
manufactured goods, we cannot with full assurance interpiet 
the industry data as representing a particular stage in manu¬ 
facturing activity. The value of these ‘finished goods is the 
value of the end-products of manufacturing at cost to the 
consumers and agencies once removed from manufacturers. 
But, though relating to end-products, these values need not 
represent the terminal stages of manufacturing processes as 
such, for they may well include activities that under othei 
circumstances would be considered preliminary to a final 
manufacturing stage. In the making of rubber tires, foi ex¬ 
ample, a succession of processes carries forward the basic ma¬ 
terials, chiefly crude rubber and twisted cotton cords, to the 


11 In general, decisions whether particular products are to be termed finished (so far 
as manufacturing is concerned) have paralleled similar decisions made m the National 
Bureau’s capital formation study. Unlike that study, however, this investigation con¬ 
siders within its purview the character of manufacturing processes whose products are 
termed ■unfinished’. A further distinction is that this study has made the industry 
rather than the ‘commodity’ the unit, in order to use the various industry statistic, 
though industry divisions, wherever they seem necessary, are based upon value figures 
for the product. Certain of the discrepancies between the capital formation figures and 
those presented here arise from this fact; differences in definition and scope account 
fur the rest. 
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finished product—pneumatic tires—all within the same in¬ 
dustry. Some of the wage earners in the rubber tire industry 
are engaged in activities on a level with workers in cotton 
goods factories or steel rolling mills. In the case of rubber 
tires, we associate all the workers with a finished good} in the 
other instances cited the wage earner’s product is for the 
most part unfinished. However, when an industry sees the 
goods it makes in shape for final consumption there is a 
measure of unity in the entire process. Each step is articu- 

Table 4 

Finished and Unfinished Goods in 
Manufacturing Production, 1929 


(the unit is $1 million, except as indicated) 



Unfinished 

Finished 

Finished as 
a Percentage 
of All 


Goods 

Goods 

Manufactures 

Value of product* 

21,930 

48,505 

68.9 

Cost of materials 

12,616 

25,934 

67-3 

Value added by manu- 

facturc 

9,314 

22,571 

70.8 

Wages 

3,805 

7 ,8 i6 

67-3 

Salaries 

961 

2,634 

73-3 

Overhead costs other 
than salaries, plus 

profits 

4 o 4 S 

I 2,1 21 

72.7 

Wage earners (thousands) 

2,894 

5>945 

67 -3 

Salaried employees (thou- 

sands) 

344 

1,015 

74-7 

Horsepower of primary 

movers (thousands) 

19,675 

23,257 

54-2 

# The total value of product (sales) of all finished 

products exceeds by a considerable 

* £ * 


margin a similar total based on data from Dr. Kuznets* study of capital formation (cf. 
'I'ablc 1). 'Flic discrepancy is explained chiefly by differences of definition. For example, 
the present estimates include manufactured gas, motion pictures, producers* supplies 
such as business stationery, and gasoline, and also the full value of publications, in¬ 
cluding receipts for advertising. In Dr. Kuznets* study an effort was made to exclude 
all producers* supplies that would appear in the distributive mark-up at later stages of 
production. In addition, wc have used the ‘industry’ rather than the ‘commodity* tables 
of the Census and have therefore included some items omitted by Dr. Kuznets. In 
general the estimates differ as they do because they arc designed to serve different 
purposes. Ap. IV discusses some of the reasons for the difference. 
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lated with the next in a technological order; there is no re¬ 
course to exchange in the public market, d he demand for the 
product of all workers is direct and no part of it is derived 
through a secondary industrial process. To this extent the 
distinction we make is real from the point of view of the 


manufacturing structure. 1- 

Subject to the qualifications on definition of finished and 
unfinished products noted above, we have in Table 4 the 
division into these two groups of the elements of \alue ol 
product, the number of employees, and the horsepower of 
primary equipment in manufacturing industries in 1 9 — 9 - 
Approximately 70 per cent of manufactured products are 
in final form, or at least are at the final manufactured stage. 
The percentage varies somewhat, but of all value added b\ 
manufacture, 29.2 per cent relates to unfinished commodities, 
70.8 per cent to what w r e term finished goods, d he percentage 
is higher for salaries and overhead, lower for wages and 
number of wage earners. It is lowest for horsepower, since 
only 54 per cent of the total horsepower in manufactures is 
in the finished goods industries. It is in the earlier stages of 
manufacture that the application of power is so important. 

The manner in which the items of Table 4 are distributed 
according to stage of output varies with the type o pnx uct. 
We learn, therefore, more about finished and unfinished 
goods if we study them against the divisions of ultimate use 
already established (Table 5). That we learn more, in turn, 
about these capital-consumption goods is a double gain. 01 

12 Much integration of industrial activity i. accompli.l.cd however by "j™-" 

ownership of establishments in different industries. Where is occu t 

list a. at the ‘unfinished* stage are somewhat closer to their 1 ^^"dustry 

classification as unfinished suggests. On the other han , 1 " ri ’* 1 1 termed 

transfer of manufactured products, much of it relating to wha 

finished products. The total amount paid for contract wor was no 

but was *6o, million in . 9 2 S , the last year the data were compiled (p. jo. o. 
Census of Manufactures, 192$ ). In addition, the purchase an rtSJ c ‘ .... j n 

swells the Census totals} it was estimated that all such sales were . 5.4 
I? 2 9 (Distribution of Sales of Manufacturing Plants, l 9 2 9 . P- S*>- 
1 ror example, in the iron and steel, pulp and paper, cotton goods, and lumber^ ,n 
dustrics, power equipment in i 9 2 9 was rated at 14 * million i°rsepo\ < . , ClJ 

per cent of all horsepower used in manufacturing, though these mdu 
but 11.2 per cent of all value added. 



Table 5 

Value of Product and other Items relating to Manufacturing Production, 1929 
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purposes of presentation it has been deemed advisable to con¬ 
solidate the measures into a single table, in order that com¬ 
parisons for all groups can be most easily made. 

Capital goods comprise a greater percentage of the un¬ 
finished goods group than they do of the finished goods 
group; the opposite is true for consumption goods. The sig¬ 
nificance of this relationship probably rests in the low un¬ 
finished total for consumption goods, and the explanation, or 
at least part of the explanation, is that few of the manu¬ 
factured food products change hands at the unfinished manu¬ 
facturing stage. Chief of the unfinished consumption goods 
are wearing apparel and transportation equipment and sup¬ 
plies, groups where the method of manufacture requires a 
succession of production processes. There is some variation 
in the extent of the unfinished area in the manufacture of 
construction materials and producers’ supplies. On the whole, 
a relatively small percentage of total construction goods are 
called unfinished, but a relatively large percentage of pro¬ 
ducers’ supplies are so termed. 

Careful scrutiny of the various measures reveals interest¬ 
ing differences. For example, the amounts paid as wages in 
industries making finished capital goods (25.4 per cent of the 
total for all finished goods) is markedly higher than the cor¬ 
responding percentage for value added (18.7) or overhead 
plus profits (14.1). But when we examine the same ratios 
for the unfinished capital goods, the differences are by no 
means as marked: 31.8 per cent for wages as against 30.4 for 
value added and 29.1 for overhead. (Of course it is the rela¬ 
tive size of these ratios that concerns us here j their magnitude 
was commented upon in the preceding paragraph.) 1 he 
counterpart of these relationships is the low percentage of 
wages for finished consumption goods, the high figure for 
overhead. 

Table 5 shows the divisions of the finished-unfinished 
groups according to the capital-consumption goods division. 
Table 6 reverses this procedure and indicates the finished 



Table 6 

Relative Importance of Finished Manufactures, 1929, 
Classifications based on Ultimate Use of Product 

Finished as a Percentage of Finished plus Unfinished 
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* A constant percentage of the items relating to producers* supplies has ba«ed on a survey o 
been assumed to refer to finished goods. The figure, 60 per cent, is 
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goods part of four divisions of the capital-consumption goods 
classification. The entries are finished goods as percentages of 
the sum of the finished and unfinished goods for the 1929 
value of product, elements of cost, employment, and horse¬ 
power capacity. 

Finished products comprise varying percentages of the 
totals. Among all consumption goods approximately one- 
fourth are unfinished and three-fourths finished—that is, 
three-fourths of the sales of these products enter at once the 
distribution channels leading to ultimate consumers. On the 
other hand, the sales value of finished capital goods repre¬ 
sents little more than one-half of all capital goods. (The 
amount paid for materials in the finished capital goods in¬ 
dustries is only about 45 per cent of that paid in all industries 
making capital goods, though the value added by these in¬ 
dustries is 60 per cent.) The extent to which products pass 
from industry to industry is accordingly much greater in the 
case of capital goods than in that of goods destined for 
human consumption. 

Certain theoretical implications are suggested by the more 
numerous exchanges that mark the course of capital goods 
manufacture. For it seems reasonable that where the ex¬ 
changes between the primary and the final stages of manu¬ 
facture are more numerous, errors in business judgments 
have a greater chance to creep in. Not only are more ex¬ 
changes involved, but also a large part of the demand is 
further and further removed from the ultimate user. This 
derived demand becomes less certain, duplications of orders 
during expansion more frequent, and the surging influence of 
transmitted demand more evident under circumstances such 
as we have described for the capital goods industries. There 
are of course factors that weaken the influence we suggest. 
For one thing, the integration through common ownership 
of plants engaged in successive manufacturing operations 
tends to dispense with some portion of the exchanges that 
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concern us. Nevertheless the point seems worthy of com¬ 


ment. 14 

In the food industries $12 billion out of $13 billion of 
product are sold for immediate distribution to ultimate con¬ 
sumers. 1 ’' In the making of transportation goods for domestic 
use, however, we find almost as high a concentration of un¬ 
finished goods as was observed above in the case of capital 
goods. In some respects the attenuation of the manufacturing 
process is here greater than in capital goods, for the value of 
product criterion is not altogether satisfactory'. 1 he relati\e 
number of employees engaged in the preliminary manufac¬ 
turing processes is greatest in transportation goods industries 
at least one stage of manufacture removed from the buy ing 
public. In the transportation goods group 55.5 per cent are 
in the ‘unfinished’ subgroup as against 38.6 per cent in the 
unfinished subgroup of capital goods. 1 his is a relative situa¬ 
tion only, of course, for the number of wage earners engaged 
in the preliminary stages of capital manufacture is twice the 
number of workers whose ultimate ^products are passenger 

automobiles or related commodities. 

The estimates of capital investment presented in the pie- 
ceding section cannot be divided between unfinished and 


14 Wesley Mitchell observes that Thorsteia Veblen placed cons.dcrab e importance on 
what he called “interstitial adjustment,” in the industrial process (Theory of Bu ess 
Enterprise, Ch. I and II). Dr. Mitchell suggests, however, that the relative number 
of individual enterprises engaged in making exchanges rather than the relative volume 
of sales at different productive levels is more important in affording chj "‘« 
errors in business judgment, and further that where the number of * n,e T" ,e * '* 
large, the chance, of errors offsetting one another will he greater and the dr 
effect on general business stability less. The errors in business judgment contemptauJ 
in the text discussion would in all probability not tend to offset one another but 


rather to cumulate the effects of expansion or contraction. 

16 Examples of the exceptions arc sales of sugar and flour to bakeries. 

16 Because of the ramifications of corporate control in the automotive .ndu trj and 
the extent of vertical integration of the processes leading to the finished product, tlic 
opportunity for maladjustment of demand and supply suggeste in t ic P rc, -£ 
paragraph i, probably not so great as our figures might indicate. On the other hand 
the figures relating to the unfinished stages of automobile manufacture arc probabl> 
underestimated, for it is impossible to pick up all the industries t a in so 
contribute to the finished automobile. We believe, however, that the important con¬ 
tributing industries arc included (see Ap. I) and that no great tin ersta emen exi • 
Indeed, as measures of the total resources utilized in making goo 1 ° r persona u 
some overstatement probably exists because of an insufficient allowance or it u 
passenger automobiles for productive (capital) purposes. 
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finished goods industries, since they are based upon the broad 
groupings of the Treasury statistics. Some evidence on the 
use of capital in the major stages of manufacture is to be had 
from the detailed tabulations of capital investment in the 
Pennsylvania and Massachusetts State Censuses of Manu¬ 
factures. 17 The median ratio of capital to sales for industries 
making unfinished goods was 61.8 per cent as against 66.8 
per cent for finished goods. These figures suggest a relatively 
higher capital investment at the finished stages of production. 
If we turn to the horsepower statistics of Table 5 for a con¬ 
firmation of this tentative conclusion, we find none. For, as 
was remarked earlier, clearly the greater relative power in¬ 
vestment (though not the greater absolute amount) is in the 
first manufacturing stages. Table 6 makes this clear: whereas 
from 67.3 to 74.7 per cent of various items (other than horse¬ 
power) relating to all manufactures appear in the ‘finished’ 
group, only 54.2 per cent of the horsepower total is in these 
finished goods industries. If allowance is made for the heavy 
power requirements of the two quasi-finished groups, con¬ 
struction materials and producers’ supplies, the contrast is 
even more striking. 

DURABLE, SEMIDURABLE, AND TRANSIENT GOODS 1S 

The manufacture of durable goods has come to play a more 
and more important role in all manufacturing activity. 10 As 
standards of living generally have risen there has been an 
accompanying increase in the output of nontransient goods. 
In large part the simpler wants relate to nondurable articles 
—food, heat, and clothing. Of the basic wants, the need for 

17 More extended analysis of these records is made in the latter part of Ch. III. 
lK We return here to a variation of our first classification, that of capital and con¬ 
sumption goods. By definition, all capital goods are durable; indeed, all durable 
goods may be considered for some purposes to be capital goods. We here subdivide the 
durable goods total into two groups: (1) durable consumption goods, (2) capital goods 
and construction materials. 

1<J The relative advance in the output of durable goods for both consumption purposes 
and use as capital equipment is demonstrated in two reports of the National Bureau 
of Economic Research: Economic Tendencies in the United States by F. C. Mills 
(1932), Ch. 6, and Commodity Floiv and Capital Formation , Vol. I, by Simon 
Kuzncts (1938). 
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shelter alone requires the creation of durable goods. As the 
average levels of economic consumption have risen, including 
a wider variety of economic goods, durable goods ha\ e in¬ 


creased in importance. 

Durable goods have increased in importance in manufac¬ 
turing for yet another reason: the advance in machine tech¬ 
nology and the replacement of labor as a direct producti\e 
agent by durable capital goods. 'I his has meant the grow th of 
the capital goods industries and the increasing output of pio- 
ducers’ durable goods. From two sides, then, we ha\e hat 
forces shifting the balance of the productive structure toward 

the making of goods of continued use. 

Changes in the relative output of durable goods reflect 
more than long run, structural changes. Here, particularly, 
we should expect to find alteration in the \arious re ation 
ships in manufacturing production as we shift our base of 
observation from period to period. In other words, rat er 
marked effects of the fluctuating conditions of business 
should be expected in our measures. Accordingly we tnust 
repeat, with added emphasis, that the relationships revealed 
in the study of the 1929 data must be interpreted with refer¬ 
ence to the business conditions prevailing in that year. 1 he 
measures we present are no less important because this is so, 
the reader simply must not demand from them what they 


cannot furnish. 

Cyclical fluctuations in the output of durable goods are to 
be expected. The peculiar characteristic of durable goods is 
that their purchase by a prospective user results in the trans¬ 
fer of a stock of services from the productive agency to the 
point of consumption. This is true whether the user is an 
ultimate consumer or a producer expanding the sea e o us 
operations through the installation of a new mac line; or in 
the purchase of a durable good, it is a fund of future services 
for the most part that is obtained. I he inventory o sue 
future services in the hands of consumers, fixed in amount by 
no definite rule but available in diminishing degree into the 
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future, is important from the viewpoint of the productive 
structure, not because of the stability in the usable services 
enjoyed by the holders of the inventory, but rather because 
of the instability in the demand on producers of these prod¬ 
ucts for the replacement and replenishing of the stock. The 
demand for these goods is postponable, yet at times it be¬ 
comes urgent. In periods of recession both the usefulness of 
new durable goods and consumer purchasing power are di¬ 
minished j in periods of more favorable business circum¬ 
stances the desire and the power to make this demand effec¬ 
tive coincide. A powerful contributing influence to cyclical 
fluctuations in the output of durable goods is the result. 

During periods of reduced demand, the usefulness of ad¬ 
ditional capital goods is obviously less than during periods 
when wider markets are to be found. Occasionally new capi¬ 
tal goods will be found useful even in depression if their 
installation will replace more costly methods of production. 
But this usefulness depends on continued output and a pro¬ 
spective customer demand. Even though funds are available 
for investment the business man will be wary of the future, 
and there is none, save the producers of the capital goods, 
who will urge on him the new investment. 

Similarly, the consumer finds his demand for durable 
goods reduced during periods of depression. Expansion in 
durable consumption goods carries with it in almost every 
instance a correlative demand for service. Where such service 
can be rendered by the consumer himself, there need be no 
deterrent to the purchase of the new durable good, but usu¬ 
ally the services arc rendered by outside agencies and there¬ 
fore entail additional costs during periods when such costs 
cannot readily be carried. During depressions relatively less 
use is made of automobiles than during more prosperous 
times, in part because of the costs of gasoline and oil, garage 
and repair services, taxes and insurance. In less degree there 
are charges for house service, for gas and electricity, and so 
forth, that tend to restrict the demand for durable consump- 
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tion goods. But of course the immediate cause of reduced de¬ 
mand during depression is lower consumer purchasing power. 
The demand for consumers’ and producers’ durable goods 
during depression differs in that the chief restriction on the 
former is the absence of purchasing power, on the latter it is 
the limitation of the usefulness, at the moment, of the good 
in question. 

The extended service requirements occasioned by the 
growth of durable goods have had profound effects on the 
production structure of the economy. A host of new occupa¬ 
tions have been created—the gasoline salesman, the automo¬ 
bile mechanic, and the garage attendant, many employees of 
the ever widening area of public service (especially that part 
which is the resultant of the growth of the automobile), the 
radio repairman, the labor involved in servicing electric and 
gas appliances. All these nonmanufacturing activities and 
others correlative with them can be traced to the rise of dur¬ 
able goods. 20 Some services are replaced, such as those attend¬ 
ant upon the use of the horse as a means of travel, but the 
requirements of the new far exceed the savings on the old. 
The structure of production expands to draw into its spheie 
these new producers, and though they have their oiigin in 
the durable products of manufactures, they withdraw from 
manufacturing and similar basic activities a considerable poi - 
tion of the available productive resources. No analysis of the 
use made of these resources should overlook this fact. 

Within the structure of manufacturing production, how¬ 
ever, the growth of durable goods has meant the inci easing 
importance of particular industries. These changes aie de¬ 
scribed elsewhere j the data here presented indicate the rela¬ 
tive importance, at a fixed date, of the activity in the manu¬ 
facture of goods of varying time usefulness, lables 7 and 8 
indicate the distribution of productive resources among dur- 


20 The familiar road.ide bu.inc.s venture depend* on the automobile for 
though in part it replaced, in a different form, a .crx.ce formerly located m t 
community. And the entire radio broadcasting industry xxould not exist if the P u 
did not buy and operate radio receiving acta. 
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able, semidurable, and transient goods, 21 with cross reference 
to the consumption-capital goods classification discussed pre¬ 
viously. 

Analysis of the sales of manufacturing establishments 
(Table 7) indicates that of all goods, durable goods are of 
chief importance, comprising some 43 per cent of total fac¬ 
tory sales. Semidurable goods, chiefly textiles and finished 
textile products, are 20 per cent of the value of all commodi¬ 
ties. Manufactured transient goods account for the rest/" Ap¬ 
proximately the same percentage distribution holds for value 
added, though the transient goods are a smaller percentage 
of the total, the durable capital goods more. The percentages 
relating to durable consumption goods and to semidurable 
goods arc about the same for both value added and value of 
product. 

An even greater relative concentration in the making of 
durable goods holds for wage payments, the increase being 
chiefly for durable capital goods. Fifty-five per cent of all 
wage payments go to wage earners engaged in the processing 
of durable goods; 38 per cent relate to durable capital goods 
industries alone. The significance of the relatively high wage 
payments in the production of these durable goods rests, of 
course, on the peculiarly sensitive character of the demand 
for durable goods. With a relatively larger area to influence, 
the cyclical fluctuations in the demand for durable goods 

21 In Tables 7 and 8 durable goods include all capital goods, all construction ma¬ 
terials, and those consumption goods whose normal service life is estimated at over 
two years. Transient goods arc presumed to have a momentary service life. Scmi- 
durablc goods arc products with an intermediate service life; for the most part they 
are textile products and other articles of clothing. 

In fitting our various data into the rather simplified classification scheme of the 
text tables, certain rather arbitrary groupings have been made. Almost all producers* 
supplies were considered transient, though many contribute ultimately to the produc¬ 
tion of commodities not so classified. Similarly, there are some construction materials, 
such as paint, that should properly be considered nondurable. In Ap. VII exceptions to 
the general classifications arc shown in such detail as is possible. 

““ As usual, in order to arrive at these estimates, it has been necessary' in certain in¬ 
stances where a given commodity has several uses, not all of which fall in a single 
category, to divide the value of product or the particular clement of cost among the 
several classes. As before, a common industry ratio was used in these circumstances, 
based in general on the proportions governing value of product. The divisions for the 
34 industries affected arc recorded in Ap. I. 
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Table 7 

Elements in the Manufacture of Durable, Semidurable, 
and Transient Goods, I 9 2 9 


Durable Goods 

Consump- 
Capital tion 
Total Goods 1 Goods 


Semi- Iran- 
durable sicnt Manu- 
Goods Goods J facturcs 


Elements of Value of Product (millions of dollars) 

Gross value of product 
Cost of materials 
Value added by 
manufacture 
Wages 
Salaries 

Overhead costs other 
than salaries, plus 
profits 


3 °. 3 ” 

tS.396 

I 4 . 91 S 

6,341 

1,641 


19.576 

9.564 

10,012 

4 . 43 ° 

1,144 


10.735 

5.832 

4.903 

1.911 

497 


14.459 

7.939 

6,520 

2.599 

67S 


25,665 

15.215 

10,450 

2.681 

1,270 


70.435 

3 S .550 

31.885 

11,621 
3 o 95 


6,933 4»438 2,495 


3,243 6,403 l6 . 6 <*> 


Number of Employees ( thousands) 

All employees 4.967 

Wage earners 4.357 

Salaried employees 610 

Horsepower of Primary Movers ( thousands ) 
Horsepower 23,376 17.933 


3.455 

3.030 

425 


US* 2 

1,327 

185 


5.443 


2,660 

2,427 

242 


2,562 

2,055 

507 


io.iqS 

8,830 

1,359 


6,581 12,974 42.931 


Percentage of AU Manufactures 


Elements of Value of Product 


Gross value of product 
Cost of materials 
Value added by 
manufacture 
Wages 
Salaries 

Overhead costs other 
than salaries, plus 
profits 

Number of Employees 

All employees 
Wage earners 
Salaried employees 


43 -» 
39-9 

46.8 

54-5 

45-6 


41.6 


48.7 

49-3 

44.9 


27.8 

24.8 

31-4 

38.1 

31-8 


26.6 


33 - 9 

34 - 3 
31-3 


15-3 

151 

15-4 

16.4 

13.8 


150 


14.8 

iS-o 

13.6 


20.5 

20.6 

20.4 

22.4 
18.0 


195 


26.2 

27-5 

17.8 


364 

39-5 

32.8 
23 -1 
35-5 


38-9 


251 

23-2 

37-3 


41.8 


12.7 


1 5-3 


30.2 


Horsepower of Primary Movers 
Horsepower 54-5 

1 Includes all capital goods and all coi for a portion ($347 

2 All producers’ supplies arc durable!* Probably many more of these J 

value of product) classed as con certain modifications 

are consumed in durable goods mdu trie.. n A P classifications, 

table arc presented, taking account of exception 


100.0 

100.0 

100.0 

100.0 

100.0 


100.0 


100.0 

100.0 

100.0 


100.o 
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have an amplified effect upon the stability of receipts by 
workers in manufacturing. One must remember that not only 
are the durable goods industries subject to wide cyclical 
movements because of the capriciousness of demand, but also 
that the effect of these fluctuations on the manufacturing 
structure and the entire economy is magnified because of the 
proportionately large wage payments typical of these indus¬ 
tries. 

Because of relatively higher wage rates, the percentage of 
wage earners attached to durable goods industries in I 9 2 9 
fell below the corresponding figure for wage payments. 
Nevertheless, roughly half the wage earners in manufactur¬ 
ing in 1929 were engaged in the production of durable goods, 
and over two-thirds of these made capital goods or construc¬ 
tion materials. More than half the rest (27.5 per cent of all 
wage earners) were employed in the semidurable goods in¬ 
dustries. Of all salaried employees, on the other hand, many 
more were making transient goods, relatively fewer were 
employed in semidurable goods industries. 

When the horsepower statistics are examined, the great 
power capacity of the durable capital goods and construction 
materials group is outstanding. Despite the heavy investment 
in these industries the total for the transient goods group re¬ 
mains high; it is in durable consumption goods and semi¬ 
durable goods that the horsepower investment is relatively 
low. 

Still another point of interest in Table 7 is the distribution 
of aggregate overhead expenses other than salaries (plus 
profits) among the several groups. The distribution pattern 
is very similar to that of cost of materials. That is, a large 
proportion of the total, relative to the proportions that ob¬ 
tain for other items, occurs in the transient goods group (38.9 
per cent as against 23.2 per cent for wage earners and 32.8 
per cent for total value added). Correspondingly a relatively 
low proportion of both overhead and materials for all manu¬ 
factures appears in the combined capital goods-construction 
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materials group. Durable consumption goods and semid 
able goods show no markedly different rat^.P^u^ible ex^ 
nlanations of these differences are not hard to find. 1 he tood 

£“S.ld«. itu 5* 

the consumption goods total in which o\er , h 

high Since the fabricating process is relatively simple, the 
number of wage earners is not large. Expenditures on ma¬ 
terials and overhead, on the other hand, are heavy. Also th 
burden of certain distributive expenses probablj helps to 
swell the overhead costs of these and perhaps other consumer 

"It °Z lightness «f s«h 

for the lower overhead charges in capital goods 1 hese in 
SrreLfmnl among elements of cost are discussed at much 

Table 8 

Value Added by Manufacture of Consumption Goods, .9:9, 

classified according to Durability in Use 

c . Semi- 

s S' W W SS 


Ultimate Consumer 
Use 
Foods 

Wearing apparel, etc. 
Household goods 
Transportation 
Publications 
Other consumption 
goods 

Total* 


(millions of dollars) 

4.1*9 

308 4.79° 130 

*.935 553 335 

2,432 4&3 2 '° 

’ .. *.97* 


(per cent) 


in 

4,786 


92 

5.898 


827 

7.658 


6-5 

40.4 

50.8 


2-3 

100.0 


81.2 

9-4 

7.8 


1.6 

100.0 


53-8 

i-7 

4-4 

3-6 

25-7 

10.8 

100.0 


. Exclude, any P x« .1 produce,.' .urpHe. and c.n.,,uc,i.u rua.eclal,. 

greater length, however, in Chapter III where all the data 

ar Vt° U sCoups e of consumption goods do not coincide 
niclly withfhe division according to durability. All foods are 
classified as transient, of course, but many groups, h,> 
durable and nondurable subgroups. Table B 
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household goods and private transportation goods. Of the 
two the automotive group is the greater. Wearing apparel 
and personal goods are chiefly semidurable, as would be 
expected j transient products are mostly foods and publica¬ 
tions. 

GOODS CLASSIFIED ON BASIS OF CHIEF MATERIAL 

Manufacturing industries draw upon a variety of sources 
for the materials they process. From the forest and the mine, 
the farm and the range, streams of materials flow through 
the manufacturing process. Iron, wood, and vegetable fibres 
are the most important, but they are supplemented by a great 
variety of products not yet in usable form. The final manu¬ 
factured product is almost always a combination of these 
materials, but if we select the basic material in each industry 
we may roughly classify the products of manufactures ac¬ 
cording to their principal origin." 

Certain materials used in manufacturing are purely con¬ 
tributory. They lose their character completely in the manu¬ 
facturing process, and cannot be identified in the final 
product. Chief of these materials are the fuels used in 
manufacturing. Similar is the coke used in smelting iron 
ore, and the various chemicals used in vulcanizing and proc¬ 
essing rubber products. Yet for our purpose the only dis¬ 
tinctions that can be made are those that are evident in the 
final products—which means, of course, a classification based 
on the dominant, basic material of the industry. 

The larger part of manufacturing activity is concerned 
with nonagricultural materials. Less than one-third of all 
wage earners manufacture products whose basic materials 

23 In Ap. I the 326 manufacturing industries of 1929 are classified (or divided) ac¬ 
cording to the various groups discussed in this section (in general the classifications 
follow those used by the Census of Manufactures). Textiles are classed as vegetable 
<>r animal products despite the chemicals used in their manufacture} automobiles arc 
considered metal products despite the textiles and other products necessary to the 
finished product. To some extent errors arising from such arbitrary classification offset 
one another in the totals. Where secondary materials arc important, the industry totals 
arc allocated in the approximate proportions indicated. 
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frnm the farm From industry to industry these re 
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industries in 1929 has been estimated at $ ,54 ;11 ; on .=* 

£ "t 3.TSS3 JS? AMU,. 

meaS Ta e ctu h ring n htdu S strie n s, then flrm ma^eriaT wTrtdoubled 
Tvalue through processing while the values of nonfarm 

Tlit^S^^oducts should have under 

. .hr Census Materials used in Manufactures (t 9 2 9 >. 
2 * Estimate, of the U.S. Bureau of the Cen« . ^ Unitcd states for further manu- 

p. 4. Semimanufactured good, ' m P“ rt ^ materials are (agricultural $«.//« 
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million, nonagricultural $426 mi • wh ? h ; n general combine the values a 

co,t. of the materials at the f * C ‘ 0 or t u C h‘distribution charges as transportation, sale,, 
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trafted ^‘similar figure, for . 899 « the’changing 

Differential price movements of farm somewhat. The great increase 

scope of the Census of Manufactur ^^^none.heles, 
in the importance of mineral products 

Raw Materials Used in Manufacturing, 1899 and 1929 

1899 

Millions 
of 

dollars 


I9 2 9 


1,94* 

U9 

320 

not reported 

2,389 1000 


Per cent 

81.2 
S° 
*3-4 
0.4 


Millions 

of 

dollars 


8,541 

477 

3.494 

39 

125 

12,676 


Per cent 

67-4 

3-7 

27.6 

03 

1.0 


100.0 


Source of Material 

Farm 
Forest 
Mines 
Sea 

Hunting and trapping 

T ° tal • L relative contribution of manufacturing in- 

25 Sec A P . IV for a comparison of th ‘ <)Juction o( manufactured goods, classi- 

du.tric, and raw material producers h P £cnt of fhe fina l value (at manu- 

fied by use. Manufacture account, for only 39 P , ue of wearing apparel, 7 « 

facturer.' price.) of foods, but 68 per cent of th fenf of household good, 

per cent of the value of automobile, and supp* 79 P^,, ^ 86 pc „ t of 
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gone less processing than non farm products. With the ex¬ 
ception of cotton and wool fibres, most farm products are 
not subjected to extensive fabrication. Minerals, on the other 
hand, must be considerably modified in order to meet man’s 
uses. They must be refined and reshaped} frequently they 
must be assembled at great expense into elaborate forms. 

Of agricultural products used as manufacturing materials, 
farm crops are approximately half again as important, when 

Table 9 

Number of Wage Earners and Value Added by 
Manufacture, 1929 

Industries classified according to Basic Material 


Number of Wage Earners Value Added by Manufacture 

Millions of 


Basic Material 

Thousands 

Per cent 

dollars 

Per cent 

Agricultural 

Farm 

1,691 

I 9 .I 

5,533 

1 7-3 

Animal 

1,002 

**•3 

3,082 

9-7 

Nonagricultural 

Forest 

1,621 

18.3 

5,689 

17.8 

Minerals, metallic 
Minerals, other 

3,292 

37.3 

11,990 

37-6 

529 

6.0 

2,446 

7-7 

Mixed 

704 

8.0 

3,145 

9.9 

Total 

8,839 

100.0 

31,885 

100.0 


considered in the light of the labor required to fabricate 
them, as are animal products. We estimate that the proc¬ 
essing of farm crops—grains, cotton, vegetables, and mis¬ 
cellaneous products—required in 1929 approximately 1.7 
million workers. Animal products, destined chiefly for con¬ 
sumption as foods but also for other purposes, including 
wool textiles, were fabricated by one million wage earners. 
The value added in these processes varies in like proportion 
and totals some eight and one-half billion dollars for the 
two groups combined. 
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In the processing of forest materials some 1.6 million 
manufacturing wage earners were employed in I 9 2 9 - Twice 
this number, and over one-third of all wage earners, "ere 
engaged in making goods whose primary materials "ere 
metals. Another 529 thousand wage earners processed other 
mineral products; for example, brick, cement, coke, petro¬ 
leum. In the fabrication of all minerals some $14 billion 
were added to the value of the materials and of this total 
roughly $12 billion were associated with metal products. 

A final group consists of products so complex or groups so 
heterogeneous that no allocation according to origin of the 
basic material was attempted; for example, musical instru¬ 
ments, sporting and athletic goods, chemicals not elsewhere 
classified. Our estimate is that 704 thousand wage earners 
were engaged in making these products, with a \alue added 
of approximately $3 billion. 

The present classification can be crossed with the classih- 
cation according to ultimate use. Because of the number o 
variables, the comparison must be simplified, as it i^ in lable 
10. The chief materials in the manufacture of foods are, o 
course, vegetable and animal products. Vegetable products 
are likewise important in the manufacture of wearing appare 
and personal goods, especially when measured in terms of 
number of wage earners employed. Animal products (chiefly 
wool and silk) are also important materials for this group, 
and in terms of the value added in their manufacture aie 
even more important than other farm products. Of all the 
materials used in making consumption goods, vegetable prod¬ 
ucts stand first in rank in terms of the processing to which 
they are subject; metals are second. Metals aie of greatest 
relative importance in the group of capital goods manu¬ 
facture. Of the wage earners engaged in making capital 
goods, 84 per cent work on products of which metal ib the 


primary material. 

20 The Cen»u* of Manufacture* cla.sific* .awmill* as 
Accordingly, the processing of forest materials is merged 


manufacturing establishments, 
with much activity frequently 


considered nonmanufacturing. 



Table io 

Number of Wage Earners and Value Added, 1929 
Industries classified according to Source of Material 
and Ultimate Use of Product 

Ultimate Use Source of Basic Material 

Division of All Manufactures (percentage distribution) 

Consumption goods 

Employment Vegetable, 33; metals, 20; animal, 20; 

forest, 13; other, 14 

Value added Veg^able, 29; metals, 21; animal, 16; 

forest, 16; other, 18 

Capital goods 

Employment Metals, 84; forest, 10; other, 6 

Value added Metals, 87; forest, 8; other, 5 

Construction materials 

Employment Metals, 43; forest, 34; other minerals, 

21; other, 2 

Value added Metals, 49; forest, 23; other minerals, 

22; other, 6 

Producers’ supplies 

Employment Forest, 51; other minerals, 20; other, 29 

Value added Forest, 43; other minerals, 27; other, 30 

Total 

Employment Metals, 37; forest, 19; vegetable, 19; 

animal, n; other, 14 

Value added Metals, 38; forest, 18; vegetable, 17; 

animal, 10; other, 17 

Division of Consumption Goods 
Foods 

Employment Vegetable, 74; animal, 23; other, 3 

Value :.ddcd Vegetable, 76; animal, 21; other, 3 

Wearing apparel, etc. 

Employment Vegetable, 40; animal, 37; other, 23 

Value added Animal, 38; vegetable, 34; other, 28 

Household goods 

Employment Metals, 35; forest, 26; vegetable, 15; 

other, 24 

Value added Metals, 41; forest, 22; vegetable, 9; 

other, 28 

Transportation 

Employment Metals, 75; forest, 12; other, 13 

Value added Metals, 73; forest, 11; other, 14 

Publications 

Employment Forest, 83; other, 17 

Value added Forest, 89; other, 11 
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A somewhat more detailed classification than that in Tabic 
IO recognizes the character of the material, separating, for 
example, other vegetable products from vegetable fibres 
used in textiles. 27 The application of this scheme of classifica¬ 
tion is more difficult, for the detailed groups make a rigorous 
division of complex manufactured products a troublesome 
task. But the results are more informative, in that they dis¬ 
tinguish the more important materials. The eight groups are 
shown in Table 11. 

Iron is the chief material used in manufacturing. In some 
form or other it is probably included among the materials or 


Table 11 


Number of Wage Earners and Value Added by 
Manufacture, 1929 


Industries classified according to Basic Material 

Number of Wage 
Earners 


Value Added by 
Manufacture 


Basic Material 

Vegetable products, other than fibres 

All fibres 

Animal products 

Wood 

Iron 

Nonfcrrous metals 
Nonmetallic minerals 
Mixed 

Total 


Millions 

Thousands Per cent of dollars Per cent 


68q 

7.8 

3.358 

10.5 

ty 

i .456 

16.4 

3,440 

10.8 

548 

6.2 

1,818 

5-7 

1,620 

18.3 

5,689 

17.8 

2,729 

30.9 

9.873 

3 io 

563 

6.4 

2,117 

6.6 

53 ° 

6.0 

2.445 

7-7 

704 

8.0 

3.>45 

Q.Q 

8,839 

100.0 

3 >>885 

100.0 


supplies of almost every manufacturing industry. In many 
industries it is the basic material of manufacture, the material 
that gives form and character to the product. Over two and 
a half million workers, that is, over 30 per cent of all manu¬ 
facturing labor, were employed in 1929 * n making goods out 
of this basic material. This labor expenditure in manufactui - 
ing is one of the requirements of an ‘iron age . 

27 This classification is similar to that used in the Canadian Census of Manufactures. 

28 In some degree, this cost arises from the manufacture of products for export lor 
which other goods and services arc received in exchange. In terms of value, the ex¬ 
ports of various iron and steel products in 1929 exceeded imports of similar products 
by $1,258 million. 
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The changing structure of manufacturing production has 
been marked by the increasing importance of the fabrication 
of iron. In 1929, 82 per cent of all pig iron was converted 
into steel; in 1899, 72 per cent. The value added in manu¬ 
facturing iron and steel products was $9 billion in 1929; $1 
billion in 1899. In contrast to this ninefold increase, the 
value added by all other manufactures in 1929 was but six 
times that of 1899. 29 In 1899 the manufacture of iron and 
steel products contributed 21.5 per cent of all value added. 
By 1929 the relative advance of steel production had raised 
this ratio to approximately 30 per cent. 

The manufacture of products from wood required in 1929 
over one and one-half million wage earners, and about the 
same labor force was engaged in manufacturing processes 
whose raw materials are fibres, chiefly of course the textile 
industries. Only one-half million wage earners processed 
other vegetable materials, for the most part foodstuffs, 
though the increase in value through this processing was 
almost as great as that resulting from the manufacture of 
products from fibre. In part this relatively greater value in 
foodstuffs probably arises from distribution costs borne by 
the manufacturer. 30 

As mentioned above, the character of our comparison tends 
to overemphasize the importance of major materials. Where 
a material plays a secondary or minor role in the manufacture 
of a given commodity, it is not associated with that product in 
the compilation just made. For example, chemical products 
are perhaps the most widely used of all materials, though in 
value they may be relatively minor. Hardly an industry 

29 The value added figure of $9 billion here cited is slightly less than that given in 
Table 1 1 because of the omission of several small industries. Since the Bureau of 
Labor Statistics index of the wholesale prices of metal and metal products increased but 
slightly over this period (4.4 per cent) we may conclude that changing price levels have 
no serious effect on the comparison. In physical volume terms pig iron output in the 
United States increased threefold between 1899 and 1929, the output of steel ingots 
and castings fivefold. 

30 Total overhead costs plus profits (including salaries) per wage earner were $3*300 
in 1929 in the Food and Kindred Products Group of the Census as against $1,400 
for Textiles and their Products. Per capita wages also were lower in the textile in¬ 
dustries. 


DISTRIBUTION OF PRODUCTIVE RESOURCES 3J 

exists but employs these products either directly or indirectly. 
They spread throughout the entire range of manufacturing 
operations. Like the fuels, they do not give the dominant 
character to a product; they are contributory. Frequently the 
least expensive of the raw materials of manufacturing, they 
are just as frequently among the most essential. W ithout 
them, much manufacturing activity would cease. Although 
these chemicals are of such prime importance to manufactur¬ 
ing, our methods of classification tend to subordinate them. 
Their true significance must be measured against other stand¬ 
ards. 


SUMMARY . 

To create the manufactured product of 1929 required the 
combined effort of many men, working with an accumulated 
capital supply of many years’ contriving. Men, machines, and 
basic materials comprise the economic resources that make 
manufacturing production possible. 1 he present m.u\c\ ^ 
been concerned with the allocation in 1 9 — 9 1 1c -‘ c ‘ 1 ro 

ductive resources among four classes of manufacturec goo s. 
The method of analysis has called for the division, according 
to these groups, of data on certain measurable aspects ot 
manufactures: (1) gross value of product and elements ot 

cost, (2) factors relating to labor supply, (3) factors relat "'S 
to capital supply. The analysis of these data tells us the 
directions in which productive energies were expended, how 
these resources were allocated in the creation of \anous t>pes 
of goods, what types of materials required more processing 
and what were the costs of processing, and at what stages ot 

manufacturing these resources were utilized. 

In 1929 by far the greater part, approximately 70 per cent, 
of productive activity can be associated with the manufacture 
of goods destined for human consumption. 1 he other 30 per 
cent was devoted to making goods eventually use 01 capita 

purposes. , . . 

In the analysis of the manufactured product we designate 
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approximately io per cent of the total (the percentage varies 
with the criterion chosen) as manufactured construction ma¬ 
terials, another io per cent as producers’ supplies. These two 
groups are considered to be mixtures of capital and con¬ 
sumption goods. The rest, approximately 80 per cent of the 
total, can be clearly identified as destined either for capital 
or for consumption use. Operations contributing to the manu¬ 
facture of these clearly identified consumption goods are 
reflected in measures of 60.3 per cent of total gross value of 
product and 57.5 per cent of total value added by manu¬ 
facture. The corresponding figures for the capital goods 
group (other than construction materials) are 19.8 per cent 
of value of product, 22.1 per cent of value added. The 
differences reflect the more important role played by mate¬ 
rials in the total sales of consumption goods. 

One general conclusion from the measures presented in 
the tables of this chapter is that there is much similarity in 
the allocation of economic resources among the types of 
goods studied. In general, the ratios for the various items do 
not differ widely. 

If we are to summarize some of the more outstanding 
distribution patterns we should recall the relative importance 
of the capital goods share of aggregate wages and relatively 
low percentage of total overhead other than salaries plus 
profits. Of number of wage earners and man hours of em¬ 
ployment a larger share (relative to output) falls to the 
capital goods group. On the other hand, in the allocation of 
fixed capital, the minor groups, construction materials and 
producers’ supplies, have the greater percentage of the total 
relative to their share in other items. This is a gain won not 
at the expense of the capital goods group, but largely by a re¬ 
duction in the percentage identified with consumption goods. 
Only one-half of total fixed capital is identified with this 
group. In the total of all circulating capital, however, the 
consumption goods group has its usual share, if not more. 
The share of the capital goods industries in aggregate capital 
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is unusually low. In the total of all horsepower capacity of 
primary movers, however, the percentage associated with the 
capital group is high. Even then the share is not increased 
over the usual ratio by as much as are the shares of construc¬ 
tion materials and producers’ supplies. The lowest relative 
ratio for horsepower is in the consumption goods group. 
Indeed, of all the items for the consumption goods group 
studied, the relative share of total horsepower is the lowest 
When we analyze these several groups in further detai 
we find that of the various types of manufactured consump¬ 
tion goods considered, foods and personal goods (clothes and 
equipment) are the largest items, with household supplies 
and transportation goods of almost equal importance. Strik¬ 
ing differences in the allocation of different productive re¬ 
sources are revealed in these smaller groups, or t 
less of the offsetting of opposite relationships that serve to 

dampen the contrasts in the broader groups. 

About 65 to 70 per cent of manufacturing activity is 

centered in industries that may be classified as final stage 
—industries whose products receive no further processing 
within the manufacturing structure. Again this percenta e 
varies from item to item: it is highest for salaries paid and 
number of salaried employees, lowest for horsepower invest¬ 
ment. A much higher percentage of consumption goods 
manufacture comes from final-stage industries, particularly 
in the food subgroup. Capital goods, on the other hand, 
appear less frequently as finished products. Among con¬ 
sumption goods, transportation products have a similarly 
extensive background within the manufacturing system. 

Capital goods, construction materials, consumers trans¬ 
portation goods, and a few others are durable goods. These 
products of long service life, taken together, account for 
some 47 per cent of all value added, 55 per cent of total 
wages. Durable consumption goods are about one-third of 

( *l»r nrmlucti arc classified as finished (see 
31 In certain industries only a portion o P 

Ap. I). 
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all durable goods, but less than the total of semidurable 
(consumption) goods. Transient goods are approximately 
equal to the other two consumer divisions combined except 
for the items wages and number of wage earners. 

Finally we have examined the products of manufacturing 
industries according to the source of the basic raw materials. 
As might be supposed, the basic materials of most manufac¬ 
tured goods are minerals. Particularly is this true of capital 
goods. Approximately 43 per cent of all manufacturing wage 
earners are engaged in fabricating mineral productsj the ratio 
is 84 per cent for capital goods alone. The processing of 
agricultural products of all kinds required 30 per cent of all 
wage earners; forest products some 18 per cent, mixed prod¬ 
ucts the rest. Nonfarm materials receive the relatively great¬ 
est degree of fabrication. We estimate that in 1929 farm 
products entering the manufacturing system were approxi¬ 
mately doubled in value through processing (values at the 
factory stage) Whereas nonfarm products increased in value 
some six times. 

The purpose of this chapter has been to appraise the 
budgeting of the nation’s productive resources in the manu¬ 
facturing field. This task has been approached with hesita¬ 
tion. To provide the figures for 1929 alone has meant the 
forecast of the use made of commodities unfinished at the 
time the Census records were compiled. It has required cer¬ 
tain assumptions as to equivalence of cost within given 
industries. It has presupposed the easy identification of con¬ 
sumption and capital goods, of finished and unfinished goods, 
durable and nondurable, farm and mineral. These and other 
problems have been considered with as much care as possible. 
Close inspection and very often extensive calculations have 
provided the industry divisions (Ap. I) that in turn support 
the totals presented above. Despite the inexactness of the 
estimates they remain our best approximations to the aggre¬ 
gates we wish to determine. As such, they help to define the 
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roles of capital and consumption goods and related products 

in the manufacturing structure. 

The second phase of the analysis of the structure of manu¬ 
factures is to determine, as of 1929, the importance of vari¬ 
ous elements of manufacturing cost and the relative use of 
labor or capital, and to examine the industrial differences in 
these relationships. The measures described thus far con¬ 
tribute materially to this analysis, but we shall also present 
in the next chapter measures constructed for the purpose o 
exploring industrial variations in these aspects of the manu¬ 
facturing structure. Taken together we believe the measures 
add materially to existing information about the interrela¬ 
tions of productive factors in manufacturing activity. 



Ill 

Interrelations of Productive Factors 


One aspect of the structure of manufacturing concerns the 
relative use made of different productive elements. The 
analysis in Chapter II of the distribution of productive 
resources among different classes of manufactured goods 
touched on the character of these relations. We now deal 
directly with the relative importance of productive factors, 
as they are identified for these groups and for the individual 
industries reported in the 1929 Census. Whereas previously 
we have been interested in absolute totals (total number of 
wage earners or aggregate wages paid, for example), the 
interrelations of productive factors within the manufacturing 
establishment or industry now concern us. We first present 
measures of the relative importance of elements of manu¬ 
facturing cost. Use is made of the estimates of Chapter II 
in this section, since ratios of certain of the aggregates there 
presented provide average measures of relative manufactur¬ 
ing cost for different classes of goods. Some use is also made 
of these aggregates in the second major division of this 
chapter, which examines certain direct measures of the role 
of different productive factors, particularly the number of 
wage and salaried workers and capital investment. The first 
section, however, and particularly that part relating to fabrica¬ 
tion costs, treats of the use of productive factors in the light 
of the relative payments for their use. 
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ELEMENTS OF MANUFACTURING COST AS MEASURES 
OF THE APPARENT CONTRIBUTIONS OF DIFFERENT 
PRODUCTIVE FACTORS 

Manufacturing costs as percentages of value of product 
In Chapter II the cost of materials entering into processes 
leading ultimately to finished consumption goods was sepa¬ 
rated from the cost of materials associated with capital goods, 
and totals for each type of goods were then computed. Like¬ 
wise the total value of product for these goods was secured 
and also totals for the other elements of cost. Ratios ot 
different cost items to value of product can be simply com- 

puted from these aggregates (Table 12). 

Material costs, which include the cost of purchased fuels, 
comprised the largest single element in the value of manu- 


Table 12 

Elements of Cost as Percentages of Value of Product, 1929 

Manufacturing Industries classified according to 
Ultimate Use of Product 


Ultimate Use 

Consumption poods 
Capital goods • 
Construction materials 
Producers* supplies 

All manufactures • 

Consumption goods 

Foods 

Wearing apparel, etc. 
Household goods 
Transportation 
Publications 
Other 


Material 

Costs 

Total 

Value 

Added 

Wages 

Salaries 

Overhead 
Costs other 
than Salaries, 
plus Profits 

56.8 

49-9 

50.2 

57 ° 

54-9 

43-2 
50.1 
49.8 
43 -o 

45 -i 

14 - 3 
20.3 
20.1 
14.0 

15 - 9 

4.8 

5-8 

5-6 

4.9 

S-i 

24-1 

24.0 

24.1 

24.1 

24.1 

68.1 

54 -1 
47-9 
61.9 
28.4 

40. S 

31-9 

45-9 

521 

38.1 

71.6 

59-5 

7.6 

18.S 

19.9 
14.0 

17.9 

12.8 

2 - 5 

4.8 

6.2 

3 - 1 

1 S-« 

95 

21.8 

22.6 

26.0 

21.0 

38.6 

37-2 


these 

ma- 


• Steam and electric railroad repair - :. f oVcr | lC ad costs in 

calculating these ratios because of the serious un cr ^ . - cncrA | > the cost of 

Industrie*. Value of product in these Industrie* rep . , um covering the 

terial. plu. wage, and .alarie. paid to * ^ ( of Manufac'ur*,, , 9 , 9 . 

other overhead expenses or profits as in other 1 


11,1247). 
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factured products in 1929. In all industries combined, cost of 
materials was approximately 55 per cent of value of product. 
Material costs were relatively high (57 per cent of value of 
product) in industries making consumption goods, as com¬ 
pared with such costs in industries making capital goods (50 
per cent). The ratios for construction materials and capital 
goods are approximately the same as are the ratios for pro¬ 
ducers’ supplies and consumption goods. This agreement is 
interesting in view of the fact that construction materials for 
the most part ultimately serve capital purposes while pro¬ 
ducers’ supplies contribute largely to the production of con¬ 
sumption goods. Examination of the ratios for the other 
components of value of product reveals a similar relationship 
among these groups for the items wages and salaries. Here, 
however, the larger relative expenditure is identified with 
the manufacture of capital and construction goods. Costs of 
overhead (less salaries but including profits) reveal no 
appreciable differences among the four major groups. Pro¬ 
viders of materials, it appears, are relatively the more im¬ 
portant, so far as their share of sales value is concerned, 
in the manufacture of consumption goods and related prod¬ 
ucts. Manufacturing labor, on the other hand, accounts for 
a relatively larger share of the value of capital goods. 

Variations in these cost relations within the consumption 
goods group may be explored by examining the ratios for the 
six major subgroups in Table 12. Foods and the transporta- 


1 Despite changing prices and the changing composition of manufacturing output, the 
ratio of cost of materials to selling value for all manufactures has not varied much 


since the turn of the century. In the following tabic, cost of materials, wages, and 
overhead plus profits are shown as percentages of aggregate value of product for five 
selected years. (The 1929 figures differ slightly from those of the text.) 




Year 

Value of 
Product 

Cost of 
Materials 

1S99 

100.0 

57-6 

1909 

100.0 

58.7 

1919 

100.0 

60.0 

1929 

100.0 

54-7 

*935 

100.0 

S 7-4 


Wages 

Salaries 
and other 
Overhead 
Costs, plus 
Profits 

17.6 

24.8 

16.6 

24.7 

16.8 

23.2 

16.5 

28.8 

16.5 

26.1 
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tion group have, relatively, the highest payments for mate¬ 
rials, the household goods, wearing apparel, and publications 
groups the highest wage payments. Salaries are greatest, 
relatively, in the publication group, as are other overhead 

costs. .... 

No similar subdivisions by type of product are available 

for the capital goods group. But we do have, from Chapter 

II, the subdivision of both capital and consumption goods 

according to stage of manufacture and durability in use. In 

Table 13 the relative importance of different costs is shown 

for these divisions of capital and consumption goods. 


Table 13 

Elements of Cost as Percentages of Value of Product, 1929 


Additional Groups and Subgroups of Manufacturing Industries 1 


Economic Group 


Material 

Costs 


Overhead 

Total Costs other 

\/ a | uc than Salaries, 

Added Wages Salaries plus Profits 


Classification based on Stage of Manufact 

Finished goods, total 2 53*7 

Consumption goods S^- 1 

* Capital goods 4 2 *® 

Unfinished goods, total 2 S 7 -S 

Consumption goods 59 ° 

Capital goods 56-8 

Classification based on Durability in Use 

Durable goods, total S 1 * 1 

Capital and construction goods 49-3 
Consumption goods 54-3 

Semidurablc goods 54*9 

Transient goods 59*3 


1 Excluding steam and electric railroad rep 

2 Both the finished and the unfinished goo 
producers* supplies, not here given. 


and Ultimate Use of Product 


463 

IS-2 

5-4 

25-7 

43-9 

> 3-3 

S-o 

25.6 

S 7-4 

22.1 

7-3 

28.0 

42.5 

17-4 

4-4 

20.7 

41.0 

17.0 

4.2 

19.8 

43-2 

18.5 

4-5 

20.2 

48.9 

19.6 

5-4 

23-9 

SO -7 

20.7 

S-8 

24.2 

45-7 

17.8 

4.6 

23-3 

4 S-i 

18.0 

4-7 

22.4 

40.7 

10.4 

5-0 

25-3 


ir shops (see footnote to Table 12). 

* totals include construction materials and 


Finished capital goods have the same relatively low mate¬ 
rial costs but relatively high wage costs, as percentages o ^ 
sales, observed for the capital goods group as a w o e. e 
pattern for unfinished capital goods, on the other an , is 
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more nearly that of consumption goods. As the totals for 
unfinished and finished goods show, the overhead item is 
relatively the higher at the finished stage regardless of the 
type of product. Wages are the much higher, relatively, for 
capital goods in the finished goods group, and by a smaller 
margin in the unfinished goods total also. 

When we turn to the durable goods division, we find no 
great similarity between durable consumption goods and 
durable capital goods ’ with respect to costs. Rather there is 
closer agreement between the cost patterns of the durable 
and semidurable consumption goods groups. In each, mate¬ 
rial costs are higher percentages of total cost than they are 
in the capital goods division, though considerably below 
those for transient goods. 3 The transient goods group in¬ 
cludes the food industries, where the manufacturing contri¬ 
bution is frequently restricted to simple processing operations. 
As was seen in Table 12, the cost of materials in the foods 
group exceeded two-thirds of the total value of product. 

The figures in Tables 12 and 13 are ratios of aggregate 
costs to aggregate values of the particular types of product 
discussed in Chapter II. Differences between the figures are 
significant because the groups to which they relate are totals 
of manufacturing enterprises. On the other hand, the aggre¬ 
gates have been secured by grouping individual industries 
according to certain classification schemes. The extent of 
industry to industry variation in these cost ratios is shown by 
the records of individual industries. 

In preparing the data for the following tables, the 326 
manufacturing industries of 1929 have been classified ac¬ 
cording to the capital-consumption goods division. 4 Seventy- 

2 Here capital goods include all manufactured construction materials. 

3 Transient goods include most producers* supplies as well as goods directly associated 
with consumption purposes. 

4 The same analysis could be made with varying success for each classification dis¬ 
cussed in Ch. II. It is not necessary to do so, however, to demonstrate the industp^ 
to industry variation in the ratios of aggregates. The detailed industries measures in 
Ap. II and their classification in Ap. I make it possible for the interested investigator 
to extend the analysis to other classifications. The capital-consumption goods division 
seems most significant for our industry study. 
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two industries have been classified as dominantly capita 
producing, while 254 industries are considered to make con¬ 
sumption goods chiefly. The minor divisions of construction 
materials and producers’ supplies are merged into the two 
major groups . 5 The arbitrary assignment of whole industries 

Table 14 

Cost of Materials, Wages, and Overhead Costs plus Profits 
as Percentages of Value of Product, 19 —9 
326 Manufacturing Industries classified according 
to Ultimate Use of Product 

Classification of Industries 1 according to 

Overhead Costs 

Wages 
Consump 


Percentage of 
Value of Product 


Cost of Materials 

Consump¬ 
tion Capital 
goods goods 


o- 4.9 
S O" 9-9 
10.0-14.9 
15.0-19.9 
20.0-24.9 
25.0-29.9 
30.0-34.9 

350 - 39-9 

40.0-44.9 

45.0-49.9 

50.0-54.9 

550-59.9 

60.0-64.9 

65.0-69.9 

70.0-74.9 

75.0-79.9 

80.0-84.9 

85.0-89.9 

90.0-94.9 

Median (percent) 

Avg. deviation 
from median 

Avg. deviation 
as percentage 
of median 


4 

4 

7 

>3 , 

24 l A 

20 

27 # 

41 

24 

30 

15 

20 

2 

5 

IO 

4 

2 

48 

13 


2 

2 

2 

7 'A 

'I'A 

6 

6 

6 

4 

2 


tion 

goods 

•5 

4 i 

43 

4 ° 

52K 

29 

19K 

6 


27 


2 

1 

41 

13 


32 


Capital 

goods 

2 
4 
7 

19 

18 ^ 
11 
4 K 

3 


MCI livvw —- 

plus Profits 1 
Consump- 

Capital 
goods 


non 

goods 

• • 

3 

10 

11 

32 

4 ° 

s'A 

47 'A 
27 
11 

5 
8 

6 

1 


a 

1 

5 

4 

9 

8K 

9'A 

16 

8 

3 

2 
1 


19 


8 


42 


21 


33 


33 


27 


37 


10 


27 


1 Two induitric, lumber .nJ .in.be, prod,*.. »»•* h,V * 

each classification with half weight. 

2 Includes all salaries. # . . 

R See Ap. I for the identification of the 72 capital goodi^ between the two 

du.trie., lumber and electrical machinery, have been divided equally 

groups. 
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to one group or another differs sharply from the analysis by 
parts that contributed the estimates of Chapter II. However, 
the industry ratios in Table 14 do reveal interesting varia¬ 
tions from industry to industry with respect to relative manu¬ 
facturing costs. 

Ratios of cost to sales value vary considerably in both the 
total of all industries and in the two groups of industries 
examined in Table 14. The different items of cost, as per¬ 
centages of sales, vary over as wide ranges for consumption 
goods as for capital goods industries. The average deviation 
from the different median percentages are also approxi¬ 
mately equal. For the cost of materials item these median 
percentages are 48 and 42 in the consumption and capital 
goods groups respectively. As has been demonstrated above, 
material costs are higher, relative to value of product, in con¬ 
sumption goods industries than in industries making capital 
goods. On the other hand, the costs of wages and overhead 
(here including salaries) are relatively greater in the capital 
goods industries. 

The median industry measures of Table 14 differ some¬ 
what from the general averages of Table 12. One reason is 
the arbitrary character of the industry classification compared 
with the detailed analysis of industry totals that underlies 
the group averages. A more important reason is that the 
measures in Table 14 give no greater weight to the larger 
industries, as do the over-all ratios. 0 In this connection the 
tabulation of the ratios of different items of cost to value of 
product for the largest 20 manufacturing industries in 1929 
is of interest (Table 15). 

Looking first at the ratios of cost of materials to value of 
product in Table 15 we find that in the two printing and 
publishing industries (newspapers and periodicals, and book 
and job printing) these costs are relatively low, being only 

r * Manufacturing industries vary greatly in size, as the tabulation shows. There 1*9 no 
marked industrial bias in the relation of number of industries to number of wage 
earners. The number of industries in the Census food group comprised 9.8 per cent of 
all industries, they employed 8.5 per cent of all wage earners in 1929. In the textile 
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Table 15 

Cost of Materials, Wages, and Overhead Costs plus Profits 
as Percentages of Value of Product, i 9 2 9 
20 Selected Manufacturing Industries 

Overhead 
Cost of Costs plus 

Industries Ranked by Value Added 1 Materials Wages Profits- 


1 Foundry and machine shop prod¬ 

ucts * (1,4) . 

2 Iron and steel: Steel works and 

rolling mills (4,3) 

3 Printing and publishing, news¬ 

paper and periodical (1 7 > 7 ) 

4 Electrical machinery, apparatus, 

supplies (6,6) 

5 Motor vehicles, not inch motor¬ 

cycles (7,1) , * 

6 Lumber and timber products 

(3, 1 2) 

7 Bread and other bakery products 

(11,10) 

8 Clothing, women’s *(13,8) 

9 Printing and publishing, book’and 

job (14,16) 

10 Cigars and cigarettes (19,14) 

11 Motor vehicle bodies and motor 

vehicle parts (8,9) 

12 Steam railroad repair shops (5,13) 

13 Cotton goods (2,11) 

14 Petroleum refining (26,5) 

15 Furniture, inch store and office 

fixtures (12,20) f 

16 Clothing, except work, men s, 

youths’, and boys’ (15,22) 

17 Meat packing, wholesale (18,2) 

18 Boots and shoes, other than rub¬ 

ber (10,19) 

19 Knit goods (9,23) 

20 Paper (20,18) 

Median (per cent) 

1 The rank indicated it that in the total of J2 


value of product respectively. 
2 Includes all salaries. 


37 

25 

38 

57 

21 

22 

23 

15 

62 

42 

20 

38 

65 

10 

25 

33 

33 

34 

48 

18 

34 

55 

14 

31 

26 

25 

49 

33 

8 

59 

5 6 

24 

20 

✓ 

44 

5 ° 

6 

59 

21 

20 

0 

77 

5 

l s 

45 

26 

29 

49 

20 

3 1 

O 

87 

5 

8 

53 

23 

24 

51 

23 

2(> 

59 

i 5 

20 

5 ° 

21 

28 

ndustrics. 

The numbers 

in pa 

by numbe 

r of wage earners 

* 

Not elsewhere 

claesi 
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23 and 26 per cent of total value of product. On the other 
hand, material costs bulk very large in meat packing (87 per 
cent) and petroleum refining (77 per cent). Matching these 
extremes are high percentages of salaries and overhead for 
the two publication industries and low ratios for both wages 
and overhead in meat packing and petroleum. In the last- 
named industries, wage payments were but 5 per cent of 
value of product. The wage figure is highest (50 per cent) 
for steam railroad repair shops, but the figure is biased be¬ 
cause the estimated value of product excludes profits and 
makes inadequate allowance for overhead. The medians of 
the measures for these 20 industries are 50 per cent of total 
value of product paid for materials, 21 per cent for wages, 
and 28 per cent as payments for salaries and other items of 
overhead plus profits. 

Fabrication costs as -percentages of value added 

As we have seen in the preceding section, the most important 

single item of cost in most industries in 1929 was the cost 

group were 16.3 per cent of all Industries, 19.3 per cent of all wage earners. The 
greatest disparities arc in the chemicals and allied products group, which included 
10.1 per cent of all industries but only 3.2 per cent of all wage earners, and in the 
machinery group, which included 4.9 per cent of all industries but 12.3 per cent of all 
wage earners. 


Wage Earners per 
Industry, 1929 

N T o. of 

Percentage 

Distribution 

Percentage 

Distribution 

(thousands) 

Industries 

by Industries 

by Wage Earners 

0.0- 4.9 

132 

40.5 

3 -i 

5.0- 9.9 

55 

16.9 

4-4 

10.0- 14.9 

35 

10.7 

4-7 

15.0- 19.9 

21 

6.4 

4.1 

20.0- 24.9 

M 

4-3 

3-6 

0.0- 24.9 

257 

78.8 

19.9 

25.0- 49.9 

3 » 

9-5 

12.2 

50.0- 74.9 

10 

3 - 1 

6.7 

75 - 0 - 99-9 

8 

2.5 

7-8 

0.0— 99.9 

306 

93-9 

46.6 

100.0-199.9 

0 

2.8 

14.4 

200.0-299.9 

5 

*•5 

1 2.0 

300.0-399.9 

3 

0.9 

12.3 

400.0-499.9 

3 

0.9 

14.7 

Total 

326 

100.0 

100.0 
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of materials. Material costs represent contributions of pro¬ 
ductive factors outside the particular industry to which they 
apply. In the total value of product of all industries, cost of 
materials is a duplicating item because of the transfer o 
unfinished products from industry to industry. The analysis 
of the contributions of productive factors in manufacturing is 
incomplete without comparisons excluding cost of materials^ 
Indeed, from many points of view, cost comparisons are o 
distinctly greater significance when made on this restricted 
basis. 

By using once again certain aggregates of Chapter II we 
compute measures of the relative contributions by different 
productive factors in manufacturing operations alone. By 
definition, the total of these contributions (using the term 
without ethical implication) is the value added by manu- 


Tablc 16 

Fabrication Costs as Percentages of Value Added, 1 9 -9 

Manufacturing Industries classified according 
to Ultimate Use of Product 


Economic Group 

Consumption goods 
Capital goods* 
Construction materials 
Producers’ supplies 

All manufactures* 

Consumption goods 
Foods 

Wearing apparel, etc. 
Household goods 
Transportation 
Publications 
Other 


indcrreporting 


Wages 

Salaries 

33 -o 

II.I 

40.4 

II .7 

40-3 

11.2 

32.6 

ii -3 

35 - 2 

xi -3 

23-7 

8.0 

40.4 

10.4 

38.2 

11.9 

36.8 

8.1 

25.0 

21.1 

21-5 

16.0 

is have been 

excluded in 

f overhead 

costs (see 


Overhead Costs 
other than 
Salaries, 
plus Profits 

55-9 

47-9 

48.5 

56.1 
53-5 

68.3 

49.2 

49.9 

55 - 1 

53-9 

62.5 
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facture. Accordingly in Tables 16 and 17 wages, salaries, 
and overhead costs other than salaries, plus profits, are shown 
as percentages of value added for the various groups of 
manufacturing industries discussed previously. 

The similarity noticed in Table 12 of the cost ratios for 
consumption goods and producers’ supplies, on the one hand, 
and capital goods and construction materials, on the other, 
appears also in Table 16. Wage payments were relatively 
heavier in the capital and construction goods industries (40.4 
and 40.3 per cent of all value added in contrast to a ratio of 
33.0 per cent for consumption goods). Conversely, overhead 
expenses other than salaries but including profits were rela¬ 
tively greater in the consumption goods and producers’ sup¬ 
plies groups. The six subdivisions of the consumption goods 


Table 17 

Fabrication Costs as Percentages of Value Added, 1929 

Additional Groups and Subgroups of Manufacturing Industries 

Overhead Costs 
other than 
Salaries, 

Economic Group Wages Salaries plus Profits 

Classification based on Stage of Manufacture and Ultimate Use of 
Product 

Finished goods, total* 32.8 11.7 55-5 

Consumption goods 30-2 11.4 58.4 

Capital goods 38.6 12.6 48.8 

Unfinished goods, total* 40.9 10.3 48.8 

Consumption goods 41.5 10.4 48.1 

Capital goods 42.8 10.4 46.8 

Classification based on Durability in Use 

Durable goods, total 40.2 11.0 48.8 

Capital and construction 

goods . 40.8 11.4 47-8 

Consumption goods 39.0 10.1 50.9 

Semidurable goods 39-9 10.4 49-7 

Transient goods 25.7 12.2 62.1 

* Both the finished and the unfinished goods total include construction materials and 

producers’ supplies, not shown separately. 



INTERRELATIONS OF PRODUCTIVE FACTORS 69 

total help to locate in foods and the miscellaneous group the 
source of these relatively large expenditures for overhead 


other than salaries. 

In both the consumption and capital goods divisions, those 
industries that relate to the finished manufacturing stage 
have the higher percentage of value added attributed to the 
overhead item, the lower ratio for wage payments. A possible 
explanation of this relationship is that the manufacture of 
standardized finished products is marked by greater use o 
machine production with its attendant high labor produc¬ 
tivity. What is more probable is that included among o\ei- 
head charges are certain distributive costs borne by the 
manufacturer 7 that will of course be larger when the market 
is scattered, when the consumer can be influenced by sales 
effort, and when competition is keen. T hese conditions are 
more common in the marketing of finished than un ms c 
products 8 and when the good is destined for consumption 
than capital purposes. Still another possible reason for rela¬ 
tively high overhead costs for finished goods is that as later 
production stages are reached, the form of the manufacture 
product becomes more varied and larger inventoiies become 
necessary. Moreover, the per unit value of the inventory 
increases at the later stages, requiring for approximately t e 
same physical inventory a greater investment and a heavier 
overhead charge. Finally, excise taxes are more requent } 
levied on finished manufactured products, and taxes are in¬ 
cluded in the overhead item. Several of these observations 
apply with more force to finished consumption goods than to 
finished capital goods. It will be noted that the 1 eience 
between the overhead item for unfinished and finished con¬ 
sumption goods is considerably more than the difference or 


capital goods. 

Salary payments, and by implication salaried workers, arc 

' See the next eeetiot. of thi. oh.pter for e di.etmion of the exponent, of the 

rc.idual item, value added less wage* and •alanei. . . ,t 

"To the extent that the unfini.hed product, flow directly into P lan«. u, dcr the ■ n 

owner.hip, almo.t no di.tributive co.U of the kind we have m m.nd w.ll be preent. 
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relatively no more important in the manufacture of capi¬ 
tal goods than in the manufacture of consumption goods. 
Slightly more importance is placed on salaried workers at 

Table 18 

Fabrication Costs as Percentages of Value Added, 1929 

Unweighted Distributions of Manufacturing Industries 
classified according to Ultimate Use of Product 


Classification of Industries according to 



Wages 

Salaries 

Overhead Costs 
other than 
Salaries, 
plus Profits 

Percentage of 

Consump¬ 

tion 

Capital 

Consump¬ 

tion 

* 

Capital 

Consump¬ 

tion 

Capital 

Value Added 

goods 

goods 

goods 

goods 

goods 

goods 

0- 4-9 

• • 

• • 

5 

1 

• • 

2 * 

5 - 0 - 9-9 

3 

• • 

55 K 

18K 

• • 

• • 

10.0-14.9 

*5 

• • 

II2>^ 

23 m 

• • 

• • 

15.0-19.9 

21 

• • 

69 

21 

• • 

• • 

20.0-24.9 

17 

5 

9 

7 

• • 

1 

25.0-29.9 

28 

13 

2 

• • 

2 

3 

30.0-34.9 

27K 

»o K 


1 

10 

1 

3 SO- 39-9 

45 

*9 



25 

5 . 

40.0-44-9 

43 

1 2 

1 


49^ 

7 >* 

45.0-49.9 

29K 

3 K 



39 , 

13 

50.0-54.9 

»9 

3 



27^ 

iS>£ 

55 - 0 - 59-9 

5 

2 



27 

II 

60.0-64.9 

I 

2 



19 

IO 

65.0-69.9 

• • 

• • 



18 

2 

70.0-74.9 

• • 

• • 



15 

I 

75.0-79.9 

• • 

• • 



16 

• • 

80.0-84.9 

• • 

• • 



3 

• • 

85.0-89.9 

• • 

2* 



3 

• • 

Median (per ccn 

0 36.7 

36.7 

* 3 -° 

13-5 

50.3 

5 X *5 

Arith. avg. 

(per cent) 

35-0 

37.1 

» 3-2 

13.8 

53-2 

50.6 

Avg. deviation 

from median 

9.9 

7 -t 

3-4 

4-3 

IX. I 

7-9 

Avg. deviation 
as percentage 

of median 

27.0 

t 9-3 

26.2 

3*-9 

22.1 

t 5-3 


* Railroad repair shops, steam and electric. Because of the faulty reporting of over¬ 
head other than salaries (plus profits) in these industries, the two extreme ratios are 
excluded from the averages given at the foot of the table. 
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the final manufacturing stage, as is to be expected i t c 
problems of distribution are greater at this stage 

The relatively high wage payments in the cap.tal goods 

industries have already been commented upon Approxi¬ 
mately the same relationship applies to all durable S 
and to semidurable goods as well. It is m the third^group, 
transient goods, that wage payments are relatively low p 
centages of value added. Similarly there are no wide d.f 


Table 19 

Fabrication Costs as Percentages of Value Added, 1929 

Weighted Distributions of Manufacturing Industries 
classified according to Ultimate Use of Product 

(each entry is the value added by manufacture, in millions of 

dollars, in the corresponding industries of Tabic ) 

Overhead Costs 
other than 
Salaries, 


Wages 

Consump¬ 
tion Capital 
goods goods 


Salaries 


Percentage of 
Value Added 

o- 4.9 
5.0- 9.9 
10.0-14.9 
15.0-19.9 
20.0-24.9 
25.0-29.9 
30.0-34.9 
35.0-39.9 

40.0-44.9 

45.0-499 

50.0-54.9 

5S.O-S9-9 

60.0-64.9 

65.0-69.9 

70.0-74.9 

75.0-79.9 

80.0-84.9 

85.0-89.9 


Avg. percentage 

of value added 1 33.5 


368 

1,263 

3,012 

1,175 

3,008 

3,o‘4 

4,260 

2,219 

2,989 

1,959 

64 

1 


39 

4»S 

1,000 

1,503 

2,489 

1,940 

93 

33 

249 


Consump¬ 

» 

Consuinp- 

• 

tion 

Capital 

non 

1 A 

goods 

goods 

goods 

946 

161 

• • 

8,026 

2,783 

• • 

9,696 

4.738 

• • 

3,05s 

775 

• • 

1,446 

1 *7 

95 

■ • 

• • 

27 


plus Profits 

Capital 
goods 

722 1 


146 


722* 


41-3 


11.8 


11.1 


125 

2,092 

4,088 

2,469 

3.452 

3,828 

601 

3,363 

1,409 

707 

317 

854 


55-6 


3 i 

293 

2 

63 

846 

3.924 

i,7>4 

340 

4*3 

44 

161 


49.0 


1 The two extreme ratio* 
been excluded from the averages 


• 1. strum and electric, ha\c 

io. relating to railroad rcpa.r shops, steam 
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ferences in the overhead plus profits item, relative to value 
added, for durable and semidurable goods. A notably higher 
percentage is evident for transient goods, however. 

Again we shall seek to add to our information about the 
elements of value added by classifying the 326 manufactur¬ 
ing industries into the consumption goods-capital goods di¬ 
visions utilized previously. In Table 18 the unweighted 
distributions are presented; in Table 19 the distributions are 

weighted according to value added. 

The distributions of Tables 18 and 19 confirm the results 
derived from the more carefully determined aggregates 
relating to the manufacture of capital goods and consump¬ 
tion goods (cf. Table 17), although the present comparisons 
include data for the producers’ supplies and construction 
materials groups. Wages, relative to value added, again tend 
to be higher, and overhead costs lower, for capital goods 
industries. Salary payments as percentages of value added 
are much the same in both groups. There is of course con¬ 
siderable variation in each set of industry measures. While 
the average percentages at the foot of each table, and the 
weighted ratios given in preceding tables, define the over-all 
relationships, they must not be taken to apply to all industries 
that manufacture the particular class of products to which the 
averages relate. There were many industries, producing a 
considerable fraction of total value added, for which the 
ratios depart noticeably from the general averages. That the 
unweighted and the weighted averages are not closer is 
evidence of this variation, as well as of differences by size of 
industry. 0 Variations in these relative costs with reference to 
size of establishment are discussed in Appendix VIII. 

Elements of overhead costs other than salaries , -plus profits 
Roughly one-half of the value added by manufactures in 

0 Wc may refer again to the largest 20 industries in 1929. The following comparison 
relates to both percentages of value added and of value of product for 1929 anc * 1 93 5 - 
In most industries material costs and wage payments were higher and overhead plus 
profits lower in *9 3 5* by relatively small amounts, differences explained in large part 
by lower profits in the later year. 
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1929 was paid out as wages and salaries. One element of the 
residuum is profits, and while Census of Manufactures data 
do not indicate their magnitude, some information on profits 
and items of overhead costs is to be found in the corporation 
statistics gathered in the administration of the federal corpo- 


(footnote* continued) 


Industry 

1 Foundry and machine 1929 

shop products >935 

2 Steel works and rolling >9 2 9 

mills . >935 

3 Printing and publish- 1929 

ing, newspaper >935 

4 Electrical machinery i9 2 9 

1935 

5 Motor vehicles >9 2 9 

1935 

6 Lumber and timber 1929 

products >935 

7 Bread and other bakery > 9 2 9 

products >935 

8 Clothing, women’s t >9 2 9 

>935 

9 Printing, book and job i9 2 9 

1935 

10 Cigars and cigarettes >929 

>935 

11 Motor vehicle bodies 1929 

and parts >935 

12 Steam railroad repair 1929 

shops >935 

13 Cotton goods >9 2 9 

1935 

14 Petroleum refining > 9 2 9 

1935 

15 Furniture >9 2 9 

>935 

16 Clothing, except work, >9 2 9 

men’s t >935 

17 Meat packing I9 2 9 

I93S 

18 Boots and shoes, other 1929 

than rubber >935 

19 Knit goods >9 2 9 

>935 

20 Paper I9 2 9 

1935 

• Includes all salaries. t The 


Percentage of 
Value Added 

Overhead 
costs plus 
Wages profits* 
40 60 

48 5 2 

47 53 

54 46 

19 8l 

20 8 ° 

34 66 

34 66 

28 7 2 

38 62 

49 5 > 

53 47 

35 65 

44 56 

3 > 6 9 

37 63 

34 66 

33 67 

12 8K 

8 92 

54 46 

60 4 ° 

88 >2 

89 >1 

5 2 48 

61 39 

22 78 

30 70 

47 S 3 

50 5 ° 

39 61 

45 55 

36 64 

4 > 59 

49 5 » 

55 45 

48 S 2 

59 4 > 

36 64 

39 


Percentage of \ aluc 
of Product 

Overhead 


Mate- 


costs plus 


rials Wages profits* 

38 
3 2 
22 
20 


37 
39 
57 
57 
2 3 
20 
42 
39 
6.5 
76 
33 

38 
48 

54 

55 


2 5 

2 9 

21 

23 

>5 

16 

20 

21 
10 

9 

33 

33 

18 

20 

>4 


61 


1929 and I93S 


urcs 


49 

19 

26 

25 

28 

24 

33 

8 

32 

5 

56 

24 

65 

21 

44 

50 

46 

4* 

59 

21 

61 

24 

77 

5 

80 

0 

45 

26 

48 

26 

49 

20 

48 

23 

87 

5 

86 

6 

53 

23 

52 

27 

5> 

23 

49 

30 

S9 

15 

60 

16 

rc not 

strictly 


62 
64 
38 
40 
2 5 
>5 
34 
29 

34 

26 

3 « 

32 

49 

48 

59 

63 

20 

14 

6 

6 

20 

>5 

18 

14 

20 
26 

3« 

29 

8 

8 

24 

21 
26 
21 
26 
24 
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ration income tax. Although the data pertain only to corpo¬ 
rations (91*5 per cent of total value added by manufacture 
in 1929 was produced, however, in establishments under 
corporate ownership or control), and also manufacturing 
corporations often engage in nonmanufacturing activities, 
the figures of Table 20 suggest the relative magnitude of 
profits, of taxes, of depreciation, and certain other costs in¬ 
cluded in our aggregate of overhead costs plus profits. 

Cost of materials, wages, and salaries (including officers’ 
salaries), as reported in 1929 by manufacturing establish¬ 
ments to the Bureau of the Census, accounted for 75-9 P er 


cent of total value of product. Approximately the same items 
as reported by manufacturing corporations in the Treasury 
returns comprise 74*5 P er cen t of the total. Our present 
interest, however, is in the other items represented in value 
of product. In the 1929 Census returns these items amount to 
24.1 per cent of total value of product; in the Treasury 
returns, 25.5 per cent. Although these percentages suggest a 
close relationship between the Census and Treasury statistics 
it must not be presumed that any great similarity in these 
data exists. Examination of the material reveals fundamental 


( footnote 9 concluded ) 

The persistence of the above cost ratios from 1929 to 1935 can be tested by a modifi¬ 
cation of the correlation technique. The modification consists in the stipulation that 
the 1929 and 1935 ratios be identical to show perfect correlation ( + l.o). The 
formula employed. 



2(R29 - R*) 1 


N o* 


where R^., and Rj- arc the percentage ratios in 1929 anc * 
*93 5 respectively, gives the following measures: 

Cost of Overhead Costs 

Materials Wages plus Profits 


Percentage of value of product +*97 +* 9 ^ +* 9 ^ 

Percentage of value added . . +*93 +*93 

The agreement of the general order of magnitude of these ratios in 1929 and 193 5 
is evident. 


10 If the base of this last figure were gross sales alone, rather than total compiled 
receipts, this percentage would be somewhat higher. Unfortunately a satisfactory' com¬ 
parison on this basis is not possible for 1929. Note also that all salaries reported to 
the Census have been included with wages and cost of materials. 
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Table 20 

Net Profits and Elements of Cost, 1929 
Corporations engaged in Manufacturing 


75 


Percentage 

of 

Compiled 
Receipts 
less Divi¬ 
dends and 
Interest 
Received 1 

72.9 

1.6 

1.0 

1.6 

2.4 

0.4 

0.4 

14-3 

5-4 

100.0 


Percentage 
of Total 
less Cost 
of Goods 
Sold and 
Officers’ 

Compensa- 

- • *> 

non - 


Percentage 
based on 
Census of 
Manufac¬ 
tures 
(approxi¬ 
mately 
compar¬ 
able) 

74-5 

1.4 


3-9 

6.4 

9.6 

i -5 

i -5 

55-9 

21.2 

100.0 


24-1 


100.0 


Cost of goods sold 3 
Compensation of officers 
Interest paid 
Taxes, incl. income taxes 
Depreciation 
Depletion 
Bad debts 
Miscellaneous 
Net profits, after tax 

Total 

1 Total compiled receipt* of manufacturing corporations ** * t )ic form of in- 

of $2,988 million received from nonmanufacturmg oper ^ ^ Qf lota |, $67? 

tere.t, rents, dividends, or net profit ” C .® bc / n CXC 1 U J C J in the calculation of 
million of tax-exempt interest and dividend! • to di.tinguish the costs or 

the above percentage!. Unfortunately, there compiled receipts in > 9-9 

profit! resulting from manufacturing operations a o • f product reported by 

were $72,224 million, gross sales $69,236 million.- Total ^ million, 

manufacturing establishments with corporate owner, P f t fi c corporate data, 

The discrepancy in sales probably arises from the greu <- undoubtedly are often in 

in that they include sales of nonmanufactured produet, and um %u% f|g|ircs cx . 

terms of prices at some stage beyond the factory oot. 0 T ’) IC Ccn5US figures have 
dude establishments with value of product less a * . c *t«matcd value of 

greater duplication in the value of product tola (for **™P'*'™ € *' iMy in view 
both pig iron and steel is reported) than have the 

of the prevalence of consolidated tax returns for a 1 ia c Treasury figure of 

2 The exclusion of eo.f of good. end office,.' «bn. !‘ | JeTpl” prof,..', 

compiled receipts approximates the Census item over ca Dro .l uC ing goods—chiefly 

3 Cost of good, .old i. reported a. cost of manufacturing or pr« « * * boug ht f„ r 

wage., salaries, cost of materials, and supplies-plu. '’‘Xc !f invcnt..r> enter, 

sale plus change in inventory during the year. Cha g W agcs plus salaries) 

only in part into the item ‘cost of goods sold (nia cr,a r r ,j ng manufacturers 

taken from the Census of Manufactures. On most sc n year, and 

were instructed to report a. value of product the sales ensumed during 

to report a* cost of materials the total cost of all purcha c reported by some 

the year. However, material, purchased rather than co "‘ U "‘‘'. va | ue5 „f inventories, 
manufacturers. Since little or no account was taken of changing 
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differences in definition, in scope, and in classification, and 
discrepancies that are deep-reaching and elusive. In the ab¬ 
sence of other information, however, we have made use of 
the Treasury figures in conjunction with data drawn from 
the Census, and have sought comfort in the belief that ratios 
from the two sources are more comparable than are the 
absolute figures. 

Chief among the items of overhead cost other than sal¬ 
aries 11 appearing in the corporation reports is the item 
‘miscellaneous deductions’ admitted by the income tax ad¬ 
ministrators. Thus less than half (44 per cent) of the over¬ 
head less salaries item can be identified on the basis of these 
data. Taxes, including the federal levies on net income, 
amounted in 1929 to 6 per cent of overhead less salaries but 
including profits, and less than 2 per cent of total sales. 
Interest payments are about half as large as tax payments, 
being 3.9 per cent of the overhead items we have isolated. 
Depreciation charges, so far as they are reported, amount 
to roughly 10 per cent, bad debts to 1.5 per cent of overhead 
less salaries. Net profits, after income taxes were paid, were 
21.2 per cent of the same base (5.4 per cent of total compiled 
receipts less dividends and interest received). These are 
average figures, of course. For corporations that made profits 
the average rate of return was much higher. 

As is to be expected, there are industrial differences in 

arising either from changing quantities or revaluations due to price changes, the 
Census and Internal Revenue figures are not directly comparable. It goes without say¬ 
ing that the Internal Revenue figures are better for accounting purposes. In the absence 
of other data, and because 1929 was not a year marked by severe changes in cither 
prices or stocks, the Census data are adequate for the general purposes at hand. All 
salaries reported by the Census arc here included under cost of goods. 

11 Some part of salary' payments must be considered direct costs of manufacturing 
operations. Wide fluctuations in the number of clerical workers employed by manu¬ 
facturers undoubtedly occur as volume of output changes. No data bearing on the 
relative number of salaried employees doing clerical work arc available in the I 9 2 9 
reports, but in *933 manufacturers reported (on standard schedules) that 55 per cent 
of the total salary bill (or $706 million) was paid to clerks and other subordinate 
employees. However, the compensation of salaried officers of corporations was not 
included in the 1933 totals, although it was in 1929. Officers* salaries for 1933 wcrc 
reported to the Treasury Department as an identical sum, $706 million. Including 
officers’ salaries in the 1933 total would reduce the figures for subordinate employees 
to approximately 3$ per cent of all salaries. 
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these elements of costs of manufacturing corporations. While 
we have no data for single industries, we do have the ratios 
for major groups of industries (Table 2i). Unfortunately, 
insufficient detail prevents the combination of the data into 
the capital-consumption goods division. 

The major manufacturing costs are materials and the 
wages and salaries expended in fabricating them. Even so, 
these basic costs ranged in I9 2 9 f rorn but 60.6 per cent in 
corporations engaged in printing and publishing to 81.5 per 
cent in corporations making leather and leather products. 
Miscellaneous deductions are highest for the printing and 
publishing group and lowest for textiles and leather prod¬ 
ucts. In all groups this miscellaneous item is large and must 
be examined further. Depreciation on fixed capital ranges 
from 1.1 per cent of compiled receipts for leather goods 
to 4.5 per cent for stone, clay, and glass products. Profits 
are lowest, as a percentage of receipts, for rubber products 
(0.8) and highest for the large metal and metal products 
group (7.9). These percentages should not be confused with 
rates of earning on investment. Rather they relate to sales, 
and in industries where the manufacturers’ contribution is 
slight, relative to those producers who have preceded them 
in the productive process, the percentage of sales retained as 
net profit is likely to be small. It is low in industries where a 
high turnover means a low profit per unit of sale. Differences 
in these average rates of profits on sales obviously reflect 
losses suffered by some corporations within the group, and 
also the varying amounts of income received from non¬ 
manufacturing operations. 12 

12 The entries in Tables 20 and 21 arc percentages, not of sales, but of total receipts 
less tax-exempt dividends and interest received. Some part of the income received 
from other than manufacturing operations could be deducted from the total net profit 
figure in order to arrive at figures comparable with return on the gross sales of 
manufactured product. Gross profits other than from sales ranged from 10.7 per cent 
of total sales of chemicals to 1.9 per cent for leather products—amounts sufficiently 
large to explain much of the industrial difference noted in the profits ratio if wc 
were sure there were no offsetting costs directly chargeable against these incomes. 

Beginning in 1933 , corporations were requested to report separately the cost of 
operations yielding a gross profit v.herein inventories arc not an income-determining 
factor. Prior to 1933 $uch costs, as determined by a slightly different definition of 
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Although in general, profits comprise the largest single 
item in the overhead plus profits total, they did not account 
in most groups in 1929 for as much as one-fifth of the total. 
Allowance for depreciation of capital equipment was an even 
less important item. As shown in Table 20, over half of what 
we have termed overhead other than salaries plus profits was 
unexplained by the reports to the Treasury.“ We must look 
to sample studies of records of individual companies for 
further information on these unidentified expenses. 

There are no studies of manufacturers’ operating costs con¬ 
temporaneous with the period we have been surveying. 
However, in 1934 a sample study of the 1933 experience 
was made by the Research and Statistical Division of Dun 
and Bradstreet, Inc. 14 Although the results are fragmentary 
and relate to a depression year, they yield some information 
on the relative magnitude of the items of overhead cost that 
now concern us. 

This 1933 sample study of operating costs covered the 
records of 1,709 concerns in 58 manufacturing industries. 


nonmanufacturing operation* (the 1929 schedule refer* simply to operation* other 
than . . . manufacturing”), were included among ‘miscellaneous deductions, in *933 
the ratio of these nonmanufacturing costs to the sum of these costs and the gross 
profit reported was . 34 i in > 93 + it - 29 - The bulk of the incomes (and costs 

from nonmanufacturing operations occur in the printing and publishing, an c cmi 
subgroups. 

13 Reports filed for operations in i 9 33 and i 9 34 indicate the magnitude of two items 
included among miscellaneous deductions in > 9 2 9 * Kent paid on usmess P ro P 
was 3.4 Per cent of sales less cost of goods in 1933 . 3 " P<* r ,n 1 V 4 * 7 , ", 

other operations’ was 9.6 and 1.8 per cent of sales less cost of good s m 19 ‘ l 

1934 respectively, the high 1933 figure resulting chiefly from the met o o rc P 
ing income in the printing and publishing group. In 1929 the amount M' ul or 4 

must be considerably below the 1933-34 figures since the dollar sales vo ut • 
much greater in 1929. As for ‘costs of other operations’, the similarity in ><“ 
and 1934 ratios of ‘income from other operations’ to gross sales (.013 an .01 r 
•pcctivcly as against .05 for 1933) suggest that 1.8 per cent is closer to tu F ru 

* 9 2 9 ratio than is 9.6 per cent. . , . , lf 

The Treasury officials have at no time tabulated the various items rc P or c 
‘miscellaneous deductions’. In response to an inquiry it was suggeste a 
lowing items arc included under ‘miscellaneous deductions': “repairs, oSSC * ? ’ 

•torm, etc., salaries and wages not elsewhere reported, stock that actua y • 
worthless during the taxable year, general administrative and s< »ug CX P C ‘ ’ 
other overhead charges . . .” (a letter from the Assistant to the Dirccto 
search and Statistics, U.S. Treasury Department, July 30, 1937 )- ** c,l V r 3 m,scc 
ous group, all sorts of adjustments are probably incorporated in the item. 

Manufacturing Survey, 1933 (Dun and Bradstreet, New Vork, 1 9 34 J* 



Chart l 

EXPENSES OF MANUFACTURING COMPANIES, 1933 

RATIOS OF ELEMENTS OF COST TO SALES IN 58 INDUSTRIES 

Frequency distributions to the left of vertical relate to industry averages for concerns reporting 
profits, those to the right, concerns reporting losses. Shaded areas refer to capital goods indus¬ 
tries. The horiiontal scale relates to number of industries, the vertical scale to percentage of 
sales. The first three items are plotted »ith a smaller vertical scale than are the other items. 
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Their total net sales in 1933 were $824,440 thousand, which 
is roughly 3 per cent of the value of products reported by 
all manufacturing establishments in the Census of that year. 
Of the 1,709 concerns included, 787 reported a net loss for 
1 933 * Since separate figures are given for the concerns re¬ 
porting net income and for those reporting losses, there are 
twice 58, or 116, sets of ratios of cost to net sales. Frequency 
distributions of these ratios (Chart I) suggest both the 
general magnitude of the factor considered and the varia¬ 
tion from industry to industry. The chart indicates the 
different levels of the ratios for concerns making profits and 
those suffering losses, 10 as well as distinguishing between 
consumption and capital goods industries. The measures 
available for these sample industries are not exactly com- 

1B Thc 58 industrici represented may be classified as follows: Foods: confectionery * 
dairy products* flour and feed* food products, canned goods and groceries* meats and 
meat products. Textiles: women’s coats and suits* dresses* hosiery* men's clothing* 
men’s furnishings* rugs and carpets* tents, awnings, and canvas* underwear and 
pajamas* upholstery and draperies* work clothing. Lumber products: building ma¬ 
terials (wrood)* caskets* furniture* lumber* moldings and frames* wooden boxes, 
wooden specialties. Paper products: paper and paper products* paper boxes* stationery 
and office supplies. Chemicals: cosmetics* drugs* paint, varnish, and enamel. Rubber 
products: rubber goods. Leather products: leather goods* shoes* luggage. S/one, c ay, 
glass: brick and tile* cement and concrete products* plate and window glass an 
mirrors. Iron and steel products: castings and forgings* furnaces and boilers* hard- 
Warc * iron and steel products* plumbing and heating supplies* sheet metal* stoves an 
ovens* tools. N onferrous products: cutlery and silverware* jewelry. Machinery: agri¬ 
cultural implements* electrical apparatus* electrical household apparatus* industii.il 
machinery* miscellaneous machinery* refrigerators. Transportation: automobile F** rts 
*nd accessories* transportation machinery. Miscellaneous: brooms and brushes* * 1S j" 
•ng tackle* mattresses, springs and bedding* notions* scientific instruments. It \y 
be noticed that most of the industries make finished products. Semifinished materials 
•uch as cotton goods, pig iron and steel, copper smelting, arc inadequately repre¬ 
sented. The petroleum and coke industries arc not covered, nor are printing conarm 
and railroad repair shops. 

. The scope of the individual reports may exceed that of the Census of Manufactures 
•|nce the Census enumerators were instructed to exclude salaries of salesmen whenever 
the value of product could be determined for the manufacturing department alone. 
But if the value is as reported by the selling department, then all salesmen, whether 
or commission, arc covered in the Census reports. . 

Each entry in the frequency tables upon which Chart I is based is an unweig >tc 
average for the varying number of concerns in the industry sample. Thus the 2 entries 
or the agricultural implements industry arc averages for the 8 concerns that report** 
Pfofiu and the 27 concerns that reported losses. No attempt at weighting is made, 
C * . r for the industry figures or for the frequency charts, but so far as different t>pes 
0 industry have significantly different ratios there is weighting proportionate to ti< 
Native number of such industries included in the sample. Since the average percent¬ 
ages arc unweighted, their sum usually is not exactly 100. 



82 STRUCTURE OF MANUFACTURING PRODUCTION 

parable with the Treasury data. Depreciation allowances are 
shown separately in the corporate returns, but are here in¬ 
cluded in ‘cost of goods sold minus raw materials’. 17 While 
there is reason to believe that with this exception the item 
cost of goods sold is fairly comparable with the item of that 
name in the Treasury tabulations, we cannot be sure. If there 
is general comparability, then the item ‘miscellaneous de¬ 
ductions’ of the 1929 Treasury data should be approximately 
equivalent to the following groups recognized in the present 
survey: (1) advertising; (2) selling salaries, commissions, 
traveling; (3) other selling expenses; (4) rent; (5) ad¬ 
ministrative and office salaries (except officers’ salaries); (6) 
other administrative expenses; (7) miscellaneous operating 
expenses; (8) all other deductions. Comparison with the 
1933 Treasury figures, for totals only, is possible if we add 
rent to miscellaneous deductions from the 1933 Treasury 
reports (as was done in 1929) and secure a ratio of the total 
to gross sales. This ratio, 18.3 per cent, does not agree closely 
with the median of the distribution of the above listed items 
from the sample, 24.6 per cent, perhaps because of the 
character of the data. In any event, we must conclude that 
the median percentages relating to overhead costs drawn 
from the sample are on the whole somewhat higher than 
would be true for all manufacturing concerns. 

The items of overhead disclosed by these sample figures 
in 1933 are chiefly salaries and other expenses. In most 
instances administrative salaries total more than selling sala¬ 
ries, although salesmen’s expenses are included in the latter. 
Administrative salaries range from approximately 1.7 per 

17 Note also that the Treasury' statistics include gross rather than net income from 
other operations in compiled receipts and the costs of these operations in miscellaneous 
deductions. The treatment of salaries and wages is probably the same in the sample 
and in the Treasury data. ‘Cost of goods* as defined by the Treasury “includes salaries 
and wages only when shown specifically in item 2c [relating to cost of goods] on 
the face of the return. Salaries and wages which may be allocable to item 2C but 
which were reported elsewhere on the return were tabulated as ‘miscellaneous deduc¬ 
tions* ** (Statistics of Income, 1933, ?• 27). The 1929 Census schedule asked for the 
salaries paid “managers, superintendents, and other responsible administrative em¬ 
ployees; foremen and overseers; clerks, stenographers, bookkeepers, and other clerical 
employees on salary’*. Sec also footnote 25, Ch. III. 
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cent of sales to approximately 17.6 per cent, with no pro¬ 
nounced concentration within these limits. Selling salaries 
and related payments vary as greatly, but tend to average 
less. The medians, calculated with equal weight given to 
profitable and nonprofitable concerns, ls are 6.3 per cent foi 
administrative salaries and 5.7 per cent for selling salaries. 
Together these salary payments account for over one-tenth 
of net sales. The cost of selling is perhaps higher for the 
concerns covered in this sample than for all manufacturing 
companies, since the industries represented are chiefly en¬ 
gaged in making finished goods, and costs of distribution, 
particularly ‘selling’ costs, are probably greater for finished 
products than for the semifinished goods sold in a relatively 
narrow market. 

The cost of selling includes, of course, other expenses than 
salaries. Advertising costs are separated in our data. In al¬ 
most every industry covered in the sample, less than 2 per 
cent of sales is spent for advertising purposes, the median 
expenditure being 1.0 per cent. For a few consumer goods in 
the sample, largely of the luxury class, the expenditure on 
advertising is high, particularly for drugs, cosmetics, and 
fishing tackle. These are 1933 figures, it must be remem¬ 
bered, and it is possible that more was spent on advertising 
in 1929. On the other hand, there has perhaps been a tend¬ 
ency to increased advertising effort on the part of manu¬ 
facturers. 10 


$ 

>n 


According to Treasury data, more than twice as many corporations rp 
net income in 1933 as had net income. When gross sales are compart , ' 

this relationship is reversed, suggesting that the larger corporations continue 0 
profitable even during depression years (cf. National Bureau Hu run 55 »’ 

Losses and Business Assets, 1929-1934)- In smaller concerns, officers co,n| . 

»• frequently in lieu of profits, as is indicated by the large number o co,u< 
report losses every year. 1 f 1 

Additional information on manufacturers* advertising expenditures is f< ! \ 5SOC ; a _ 

'? the analysis of advertising budgets of cooperating companies made y ' . 

t ' on °I National Advertisers, Inc., and the National Industrial Advertisers i ■■ * ' c j 
From reports of 464 national advertisers (omitting 2 groups, fmancia an 
and transportation) the typical ratio of the 1929 advertising expenses o . • } 

volume was computed for 14 groups of consumers* products and $ groups o . 

Products, chiefly, though not exclusively, capital goods (The t 
* 931 , p. 15, and An Analysis of 285 National Advertising Budgets , 193 - 
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‘Other selling expenses’ range higher than advertising 
costs, though below salaries. The median percentage is 2 . 2 . 
An arbitrary addition of the three median percentages re¬ 
lating to selling cost gives 8.9 per cent as a rough measure 
of the extent to which receipts from sales were spent by the 
manufacturers in the sample in disposing of their goods. 20 

Overhead includes items of cost besides selling expenses. 
Administrative salaries have been mentioned. Rent is re¬ 
ported as requiring amounts ranging in some industries well 
over 3 per cent of 1933 sales, though the median percentage 


128—29, Association of National Advertisers, Inc.). The ratios in the first group range 
from 21.2 per cent for drugs and toilet articles to 3.1 per cent for textiles; in the 
second group from 6.3 per cent for chemicals to 2.0 per cent for general industrial 
goods. Medians of the group averages for 4 years compare as follows: 


Budgeted Advertising Expense as Percentage of Net Sales 



1929 

1930 

1932 

1933 

Consumer advertisers 

14 industrial groups 

4.4 

4.6 

• • 

• • 

24 industrial groups 

• • 

• • 

S -9 

5.6 

Industrial advertisers 

5 industrial groups 

2.6 

2.8 

# # 

• • 

9 industrial groups 

• • 

• • 

3 -i 

3 -* 


The annual Survey of Industrial Advertising Budgets of the National Industrial Ad¬ 
vertisers Association gives 2.3 per cent of sales as the average expenditure on adver¬ 
tising of industrial products in 1929. 

Examination of these various surveys results in the conclusion that variation in 
expenditure is about as indicated by the Dun and Bradstrcct sample, with the same 
industries showing heavy advertising expenditures, and consumers’ goods industries 
spending more than those making industrial products. No marked changes from year 
to year are visible, but the selection favors companies maintaining their advertising 
program. Thus the i 93-“33 survey of the National Advertisers Association is based 
on 2 $7 returns, whereas 72 additional concerns reported that their advertising ex¬ 
penditures had been either drastically reduced or discontinued entirely. On the whole, 
the concerns here represented arc considerably larger than those reported in the text, 
and the greater average expenditure on advertising may well be the result, since 
small concerns cannot enter the national field. That the surveys cited were focused 
on advertising alone is another reason for the higher averages, for probably certain 
items arc included in the advertising budget that would be classified elsewhere in other 
studies. 

I liis figure stands in contrast with a median of 11.8 per cent (unweighted arith¬ 
metic average: 9.4 per cent) of sales spent for distribution expenses in 193? as re¬ 
ported by manufacturers to the Bureau of the Census {Distribution of Sales of Manu¬ 
facturers, 1 <J35, pp. 23 fl). Approximately 40 per cent of all manufacturers reported 
distribution expenses for 1935. Total payroll expenses accounted for 4.1 per cent and 
other distribution expenses 5.3 per cent of total sales. How closely these figures parallel 
the 1929 (or 1933 ) experience we have no way of telling. They do indicate no 
greater distribution expenses, relative to sales, for manufacturers of consumption goods 
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is 1.8. Since 1933 the Treasury Department has reported 
‘rent paid on business property’ in addition to the items of 
Table 20. For all manufacturing corporations this item 


than for manufacturers of capital goods. This conclusion is evident in the frequency 
distributions based on the reported industry ratios. 




Percentage 

of Sales 



0- 

5- 

10- 

15 - 

20- 

25- 30- 

Median 


4-9 

9-9 

14.9 

19.9 

24.9 

29-9 34-9 

1 1.8 

All Industries 

35 

90 

96 

52 

3 * 

7 1 

Consumption goods industries, total 

29 

69 

73 

42 

23 

4 1 

11.6 

Selected industries, total distri¬ 







11.8 

bution expense 

6 

25 

34 

1 3 

6 

1 1 

Payroll 

37 

44 

5 

• • 

• • 

1 , • • 

5-7 

Other distribution expense 

24 

52 

7 

3 

• • 

• • • • 

6.9 

Capital goods industries, total 

6 

21 

18 

10 

8 

3 

1 1.8 

Selected industries, total distri¬ 








bution expense 

2 

9 

7 

1 

2 

1 

104 

Payroll 

14 

6 

1 

1 

• • 

• v • • 

4-1 

Other distribution expense 

11 

10 

• • 

1 

• • 

. . 

5-2 


^ lurvc y °f the operating costs of 90 manufacturers in Minneapolis, St. Paul, and 
uluth shows sales expense to have increased from 10.9 per cent of sales in 19- 1 to 
* 3-3 per cent in 1930 (Operating Results of Manufacturing Plants in Minnesota, 
J926-/9JO, University of Minnesota Employment Stabilization Research Instituto, 
December 1932). I n 1929 selling expenses averaged 11.8 F cr cent of sales, with 
considerable variation among the types of concern represented. In the order <>t 1 1 
number of concerns covered, the 1929 percentages arc: machinery and metal products, 

9-3 i wood products, 5.4* foods, 9.7 j miscellaneous, 18.6 ^ paper and printing, »5 3 i 
textiles, 11.5. 

Another survey, An Analysis of the Distribution Costs of 312 Manufacturers, con- 
ucted by the Association of National Advertisers with the cooperation of the N.i- 
y° naI Association of Cost Accountants, reports that for 19 groups of induitr.es making 
onsumers products (chiefly consumption goods) in 1931, total costs of distri 10 ‘ 
nged from an arithmetic average of 38.8 per cent of net sales for the drugs and 
J ^ art,c ^ cs group to 16.5 per cent for radio equipment and supplies. I lie median " ‘ 
sni.t; ^ CCnl * TllC mcd,an percentage of sales for direct selling costs (salaries, 
Drom 0 ?* 1 Ct . C,> travc,in 8 expenses, office expenses) was 11-3» advertising anc 
and ° ‘^including salaries, 6.0* transportation costs, 1.35 warehousing, ' r ' ‘ 

in ccllon expense, 1.2. The median percentage for total distributive co>ts -t 
c 1 • Ultr y groups making industrial products was 19.8 ■, for the largest group, M> 
cenf Cry a nd . m . achinc tools, 25.8. The median for direct selling costs was 10.1 P‘ 
cent! 3 VC [ tl,ir ! g an< * ,a,cl promotion, 2.2 per cent* transportation costs, 1 -5 I c 
avera* arc housing, 0.7 per cent* credit and collection expense, 0.8 per cent, 
of over °*ir hC rcportin * companies is large, 78 of the 312 concerns S l 

Concern u J rn 1 l ! ,,on * There is no clear evidence in the survey, however, tli 
Pn ,.. «V a ^ higher or lower distributive costs in proportion to their sales- H ' ‘ 


L_. .-uitiiiuuuvc v-uoio iji mu iuiukii -- . , 

lie in tt WCCn t .^ Cic fi 8 urcs and those of the text and for Minnesota just cite * 
fair * pccu * ,ar * t * et of the several samples (see preceding footnote). I * 1 x,cVV . 

Census ^ clwccn sample figures discussed in the text and the 1 i« » 'j r > 

k* gcncraU* ** d ° Ci n °* ,ccm ( ^ c hi*h distributive costs here sugg l ' ,c 


representative. 
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amounted to 0.9 per cent of gross sales in 1933. Though 
this is below the average for our sample, the magnitudes 
are of the same general order. 21 

Two miscellaneous items, ‘other administrative expense’ 
and ‘miscellaneous operating expense’, each account, on the 
average, for about 3 per cent of sales. There is of course 
wide variation in these ratios and the significance of any 
average derived from them is correspondingly reduced. The 
same may be said of the concluding expense item, labeled 
simply ‘other deductions’. 

If all the items of overhead cost are combined, the median 
value is 28.1 per cent of sales (the sum of the medians for 
the 11 individual items is 28.5).” The order of importance 
of the components of overhead (but with depreciation charges 
excluded) is as follows: (1) administrative and office sala¬ 
ries; (2) selling salaries, commissions, traveling; (3) mis¬ 
cellaneous operating expenses; (4) other administrative 
expenses; (5) other selling expenses. These are followed by 
a group of expenses with medians ranging between 1.8 and 


21 


tax 


The following comparison between the Treasury and sample data is possible, though 
inexact. 

Percentage of Sales 


Interest 
Rent 

Bad debts 
Federal income 
Other taxes 
Net profits, before tax 

Corporations reporting net income 
Corporations reporting no net income 

The simple median for cost of goods as a percentage of sales is 74.3. This figure 
and 28.1 sum to more than 100, but offsetting a part of the excess is the credit item 
‘other income*, whose median percentage of sales is 1.4. There remains no balance for 
profits, but since the median loss exceeded the median gain (+ 5.8, — 6.9) this con- 
elusion is not inconsistent with the sample totals. Rough averages of course cannot 
be relied upon to give perfect agreement of all the parts and, as was pointed out 
earlier, such internal consistency does not hold true for the basic industry averages. 

The ratio of these overhead items to gross sales based on 1933 Treasury statistics 
is 24.9 per cent; including depreciation charges it is 29.9- The residual group, overhead 
costs plus prohts from the Census returns, which include depreciation charges, was 
29.6 per cent of sales in 1933 when all salaries arc included, 25.3 when salaries 


Treasury' returns 

Sample 



(median 

1929 

*933 

*933 

1.0 

1.4 

1.1 

• • 

0.9 

1.8 

0.4 

1.0 


0.8 

0.6 

\ I2 

0.9 

2.9 

r 2 

+ 9 * 

+ 7 -i 

+ 5-3 

— 6.8 

— 10.6 

— 6.9 


are excluded. 
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1.0 per cent: rent, bad debts, taxes, advertising, interest, and 
other deductions. 23 

The division of the 58 industries into capital and con¬ 
sumption goods subgroups reveals no striking differences, as 
examination of Chart I indicates. Of course, the samp e is 
not large, and its behavior becomes more erratic as \\c ex 
amine subgroupings. Cost of materials are relatively ess in 
the capital goods group but, in general, no clear differences 
are apparent. Approximately the same relative amount ^ems 
to be spent by manufacturers on sales effort ad\ ef rising am 
selling salaries—in both sections of the sample. I he com 
parison suggests that manufacturers of capital gooe s a\e 
at least average distributive costs. This conclusion is ^ U P 
ported by the 1935 Census figures on distribution expenses 
of manufacturers, though several sample studies nu ieatc 
that in capital goods industries distributive costs aie co1 ' 
siderably below those encountered in consumption g°° b 

industries. 24 


The evidence provided by this analysis of the °P CI ‘ l in ° 
expenses of 1,709 manufacturing concerns in 1933 c ^ n lirc * 
be accepted as definitive. The ratios do help to indicate t u. 
approximate importance of the different overhead cost e c 
ments but the qualifications imposed by the character o t \c 
data should not be overlooked. Where compaiison is P 0b ^' 
ble, the ratios agree fairly well with similar measures lasec 
on the all-inclusive data of the Census of Manufactures an 
the Treasury Department. But until we have comp etc m 
formation on the magnitude of these overhead costs 0 
manufacturers, we must rely on sample surveys. 1 he p* < -^ n ^ 
figures have the merit of suggesting the importance of se mg 
and administrative expenses in what we term ‘o\ ei heac p m 
profits’ indicating that, even at the manufacturing stage, t ie 
productive system starts to build up the distribution cos s 

“Aho included among re.idual cost, in the 1929 Census is the co * tof 
•upplies (lubricating oil, minor replacement parts) reported at earlier 

21 See footnotes 19 and 20. The 193s Census findings arc summarised m * 
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that bulk so large by the time the goods reach ultimate con¬ 
sumers. 

USE OF LABOR AND CAPITAL IN MANUFACTURING 
OPERATIONS, I929 

Wage earners and salaried em-ployees 

Preceding sections have indicated something of the impor¬ 
tance of wage and salary costs in manufacturing. This sec¬ 
tion compares certain direct measures of labor’s role in 
manufacturing operations. Table 22 shows, for 1929, 
relative importance of wage and salaried employees in the 
manufacture of different types of goods, and presents aver¬ 
ages of the value of product and value added per wage 
earner. Salaried employees “ 5 of manufacturing industries 
comprise, in the aggregate, approximately 15 per cent of all 
wage earners employed. The proportion is somewhat higher 
in industries making consumption goods and producers’ sup¬ 
plies, and somewhat lower in the capital goods and construc¬ 
tion materials industries. In industries making finished 
products there are relatively more salaried employees than 
in industries at earlier manufacturing stages. The finished 
consumption goods industries employ relatively more sal¬ 
aried workers than do the finished capital goods industries, 

208,363 salaried employees working in central administrative offices of manufac¬ 
turing corporations are not incluJcd in the present discussion since they are not 
classified by industries. Neither their number nor their salaries ($600,437,000 in I 9 2 9 ) 
have been included in the Census totals since 1921. 

The Huroau of the Census bases its classification of salaried employees on the 
character of the work done. On this point the Instructions for Preparing Manufactures 
Reports , Census of Manufactures, 1929, read as follows (p. 36): “No person should 
be reported as a salaried employee merely because he is hired by the week or month 
instead of by the day. T he distinction should be based primarily upon the character 
of work done rather than upon the unit of time which is the basis of compensation. 
Wage earners arc not confined to those who receive day wages, although most wage 
earners arc paid on this basis. It will doubtless be found, for instance, that engineers 
and firemen in mills and pressmen in newspaper offices arc often employed by the 
week or the month, but they should be classed as wage earners rather than as salaried 
employees. Time keepers, messenger boys, etc., in printing establishments, and the 
like, whose work is closely related to that of persons who would ordinarily be called 
clerks, stenographers, and salesmen may be classed as salaried employees. Drivers on 
delivery wagons and newsboys or carriers should not be included in the reports.** 

All data on salaried employees relate to December 1929*, the data on number of 
wage earners are averages for the year. 
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but this relationship is reversed in the unfinished goods di¬ 
vision. The highest percentage of salaried employees is in the 
transient goods group of the classification according to dura¬ 
bility in ultimate use. In this group salaried employees were 
about one-fourth of the number of wage earners, in sharp 
contrast to the io per cent ratio in the semidurable goods 
group. 

Table 22 


The Role of Wage Earners in 
Manufacturing Production, 1929 



Salaried 




Employees 


i r 1 


as a 

_ _ — ^ 

Value of 

\ aluc 


Percentage 

Product 

Added per 

it* 


of Wage 

per Wage 

\\ age 

Economic Group 

Earners 

Earner 

Lamer 

Classification based on Ultimate Use 



Consumption goods 

15-9 

$8,674 

$ 3,743 

Capital goods 

14-3 

6,529 

3 , 3°9 

Construction materials 

13-7 

6,644 

3 , 3 i° 

Producers’ supplies 

16.9 

9,*95 

3,955 

All manufactures 

15-4 

7 , 9^9 

3,607 

Classification based on Stage 

of Manufactu\ 

re and Ultimate Use 

Finished goods, total 2 

17.1 

8,159 

3,797 

Consumption goods 

18.2 

9 , 3 M 

4,088 

Capital goods 

15-4 

5, 6 33 

3,228 

Unfinished goods, total 2 

11.9 

7,578 

3,218 

Consumption goods 

10.8 

7,245 

2,973 

Capital goods 

12.7 

7 , 95 i 

3,438 

Classification based on Durability in Use 



Durable goods, total 

14.0 

6,957 

3,423 

Capital and construction goods 14-0 

6,461 

3 , 3°4 

Consumption goods 

13-9 

8,090 

3,695 

Semidurable goods 

10.0 

5,958 

2,686 

A 

Transient goods 

24.7 

12,489 

5 , o8 S 


Value added by manufacture i* u»ed a# a measure of manufacturing output^ and rrpr 
ICnti the contribution of all productive factor* in manufacturing operation*. a u 
added per wage earner doe* not measure the value imputed to manufacturing J 
alone. 

Include* construction material* and producer** supplic*. 



90 STRUCTURE OF MANUFACTURING PRODUCTION 

Greatest sales (value of product) per wage earner, in the 
first classification of Table 22, are in the producers’ supplies 
group; the consumption goods group is second. Finished 
goods industries have larger per capita sales than unfinished 
goods industries, as might be expected from the higher unit 
value of their product. The ratio is relatively low for fin¬ 
ished capital goods, but this reflects the heavy labor require¬ 
ments of these industries. 

Classified according to durability of product, sales per 
wage earner are heaviest in the transient goods group. In 
fact, the ratio for this group exceeds all others in Table 22. 
Even if the number of salaried employees and of wage 
earners are combined, in recognition of the importance of 
salaried employees in this group, the average per capita sales 
for the transient group is still exceptional. In view of the 
high material costs as well as high overhead costs in these 
transient goods industries, this result might be expected, 
since where material costs are high, relatively more of the 
labor participation in production has taken place at a prior 
stage. But even when we exclude the prior stages of produc¬ 
tion in comparing the value added by manufacturing opera¬ 
tions with the number of manufacturing wage earners, the 
transient group continues to show a striking per capita value. 
The lowest ratios are for the semidurable goods group— 
again as might be expected. Per capita product tends to be 
low when labor is a relatively important factor (in terms of 
magnitude of the items) in the operations, and to be high 
when the capital factor (embodying previous labor) assumes 
a relatively larger share of the production load. For this 
reason it is necessary to consider the use of labor in relation 
to the capital investment in manufacturing. Before turning 
to the consideration of the capital factor, however, let us 
examine the extent of industrial variation in the relative im¬ 
portance of wage and salaried employees. 

Two manufacturing industries, both in the printing and 
publishing group (newspaper and periodical, and music pub- 
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lishing), employed more salaried workers than wage carneis 
in 1929. In 11 industries the ratio of salaried employees to 
number of wage earners was over one-half (see lab e 23 • 


Table 23 

Salaried Employees as a Percentage of Wage Earners., 1 9-9 
326 Manufacturing Industries 
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goods 
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6 \ 2 
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Number of Industries 
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goods 

o.o- 4.9 

2 

2 

, 1 / 

5 -o- 9-9 

55 

44 }2 
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54 
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79 

60 

. - 1 / 
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49 

4 2X2 

25.0-29.9 

25 

17 

30.0-34.9 

18 

9 

35 - 0 - 39-9 

5 

5 

40.0-44.9 

3 

3 

z 

45 - 0 - 49-9 

50.0-54.9 

8 

2 

0 

2 

550-59.9 

3 

3 

60.0-64.9 

1 

I 

65.0-69.9 

• • 

• • 

70.0-74.9 

• • 

• • 

75 - 0 - 79-9 

• • 

• • 

80.0-84.9 

2 

2 

85.0-89.9 

• • 

• • 

90.0-94.9 

I 

I 

115-2 

I 

I 

174-5 

I 

I 

Median (per cent) 

17.2 

I 7- 2 

Average deviation 

8.7 

. 9-2 


17-3 

6.9 


Two industries, lumber and electrical machinery, are entered in both il“ 1 

and capital goods clarifications, with half weight. 

The median relationship of wage earners and salaried cm 
ployees for industries making chiefly consumption g ooc s 
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17.2 per cent j capital goods, 17.3 per cent. These unweighted 
figures compare with ratios of 15.9 per cent and 14.3 per 
cent derived from the estimates of total number of workers 
of both classes in operations leading to the manufacture of 
these goods. The discrepancy between the weighted averages 
based on total figures and the medians of the unweighted 
distribution (the unweighted averages are even higher than 
the unweighted medians) suggests that salaried employees 
are less numerous, relatively, in the larger industries. -0 

The role of capital in manufacturing 'production 
We have estimated that approximately $50 billion was in¬ 
vested in manufacturing enterprises in 1929/' In relation to 
manufacturing production of that year, as measured by value 
added by manufacture, capital was equivalent to about 18 
months’ output. In relation to sales, the annual capital turn¬ 
over was 1.4 times. The average over-all investment per 
wage earner was $5,680. Measures of this sort are indicative 
of the role of capital in the manufacturing structure. We 
turn now to a consideration of the industrial differences that 
an examination of such measures reveals. 


Ratio of capital to sales 

The estimates of total invested capital utilized in manufac¬ 
turing different kinds of goods and the comparable totals of 


20 The ratios of salaried workers to wage earners (in percentages) for the largest 
20 industries of 1929 arc given below. The median for this subsample (11.3 per 
cent) is indeed less than the median for the full group of all industries, although the 
distribution is marked by wide extremes. 


Cotton goods 3.3 

Lumber and timber products 5.6 

Knit goods 6.7 

Steam railroad repair shops 8.1 

Cigars and cigarettes 8.7 

Motor vehicle bodies and parts 9.0 

Steel works and rolling mills 9.4 

Boots and shoes 9.5 

Clothing, excl. work, men’s 10.5 

Bread and other bakery products 11.2 

Paper 11.4 


2t Sec Ch. I and IT and especially Ap. 
including accounts receivable among total 


Motor vehicles 12.0 

Furniture >2.7 

Clothing, women’s 14*8 

Petroleum refining * 7 ** 

Meat packing I9«l 

Foundry and machine shop products 19*3 
Electrical machinery 23*1 

Printing and publishing, book and 
job 31.5 

Printing and publishing, newspaper 

and periodical IIJ.2 

VI. Note the reasons there given for not 
capital assets. 
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value of products, discussed in Chapter II, provide ratios of 
capital to sales (Table 24). 

Relative to value of product, the capital investment in 
manufacturing industries varies rather widely according to 
the type of product. It is relatively high in industries making 


Table 24 

Capital Investment as a Percentage of 
Value of Product, 1929 

Manufacturing Industries classified according 


to Ultimate Use of Product 

Ultimate Use 

Consumption goods 
Capital goods 
Construction materials 
Producers’ supplies 

All manufactures 

Consumption goods 
Foods 

Wearing apparel, etc. 
Household goods 
Transportation 
Motor cars 
Supplies and other 
Publications 
Fuel, mfd. 

Other 


Fixed 

Circulating 

Total 

Capital 

Capital 

Capital 

3*-9 

22.5 

64.4 

38.8 

24.2 

70.1 

60.1 

26.0 

95 -° 

53-9 

22.7 

91.9 

3 8 -3 

23.2 

7 t -3 

28.3 

18.9 

56.1 

26.5 

25-4 

59-3 

3 8 -4 

27.1 

75 -o 

28.0 

20.5 

53-2 

65.8 

28.1 

107.5 

34-2 

13.6 

68.3 

5 S- 1 

28.4 

11 7-3 

45 - 6 

35 - 1 

I 13.8 


"Include* miscellaneous assets; cf. Ap. VI. 

construction materials and producers’ supplies. It is relatively 
low in industries making capital goods. The fabucation o 
consumption goods requires, on the whole, even less capita 
per dollar of product. Only certain types of consumption 
goods, particularly transportation supplies (chiefly tires and 
petroleum products), manufactured fuels, and miscellaneous 
consumption goods, show relatively high ratios of total capita 
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to sales. Circulating capital—cash and inventories is not 
a widely differing percentage of sales among the larger 
groups. Among the subgroups of consumption goods, the 
publications, food, and transportation subgroups have low, 
and the miscellaneous group high, ratios of circulating capital 
to sales. Fixed capital, for larger subgroups, is relatively 
highest in the transportation supplies and household goods 
groups. In examining the measures of fixed capital it should 
be remembered that the basic corporation figures often in¬ 
clude assets not directly associated with manufacturing opera¬ 
tions, particularly holdings of various natural resources. Evi¬ 
dence of such holdings is found in the charges for depletion 
included in the tax returns by manufacturing corporations. 
The groups most affected appear to be lumber and petroleum 
productsj accordingly the high ratios for construction ma¬ 
terials and producers’ and transportation supplies of Table 
24 must be somewhat discounted. 

Approximate division of the capital estimates into the 
groups just summarized has been possible despite the broad 
industrial classification of the corporate tax records. Unfor¬ 
tunately we can learn little or nothing of the detail behind 
these totals, nor can we make other combinations of the data. 
Moreover, the difficulties that arise from the necessity of 
adapting figures from corporate balance sheets to the limits 
of the Census of Manufactures definition of establishment 
and industry make it well to seek elsewhere for additional 
information on the use of capital in manufacturing opera¬ 
tions. 

In each census year through 1919 information on capital 
invested was collected as a part of the Census of Manufac¬ 
tures. These figures were not reported after 1919 because 
it was believed that difficulties of definition led manufacturers 
to varying interpretations of the scope of the question on 
investment and, more disturbing, that the inadequacy of their 
records frequently made the responses little more than 
guesses. Because of these defects, and because of changes in 
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capital structure since 1919, little use can be made of the 
early census data on capital investment. Total capita reporte 
for manufacturing in 1919 was $44-5 billion; total value ot 
products was $62.4 billion, and value added by manu acture, 
$25.0 billion. The ratio of capital to sales was 7 1.2 per cent.' 

In two important industrial states, Massachusetts and 
Pennsylvania, the state authorities have continued to compile 
data on capital investment in manufacturing esta is ments. 
The figures are probably more reliable than were those for 
all manufacturing in 1919, because of continued efforts to 
improve their collection. Moreover, largely as a result ot 
prodding by the federal corporate tax authorities, business 

men now keep more adequate records. 

The estimates for Massachusetts are available for even- 
numbered years since 1920, and data for 1928 have been 
used as an approximation to the situation existing in 19 - 9 - 

whether owned or borrowed, but to cxciuu aoocircd on the books 

and to Winded »hcr.«.r 

and nonmanufacturing activities, yet gay a 8,I J? ^ g industry and the spread of the 
w On the other hand, the increasing integration of .ndustry ^ 

enterprises’ activities beyond state boundaries must Massachusetts inquiry 

of estimation have had to be faced m get «»« «»* e “/ edcral census asking for 
i. identical in wording with that formerly used ^ ^ , ast Ja)f of thc 

. • the total amount of capital, both own . . r „ n : f .1 mnv be taken at thc 

business year reported. All the item..of of"rented properties and the value 

amounts carried on the books . . . . othcr enterprises arc excluded. Thc 

of securities and loan, representing .nve headings: land, buildings, and fix- 

data arc reported (though not published; u finished products, fuel and 

tures* machinery and tools, materials, stock, m Special 

miscellaneous supplies; cash, accounts rece. ,, • cc ()f , hclc different capital 

compilations for 1928 discussed below mdicat P 1 , to the old federal 

items. See also the preceding footnote for '^^.‘chusett. inquiry. Since no 

schedules which doubtless continue to appy , ccnsuJ no compurisor , of coverage 

•tate census is taken in years covered by the f 

money actually invested in plant and e*juipn • rrnorted in the Pcnnsyl- 

nrction with < Form S-t). I. will be ^ « 

«»i> Crn.u. i. rather narrowly defined, om. tng a. f““n■ ,„i,L Attend- 
Vkcll as the intangibles excluded in the federal . t lower than it would 

ingly, the absolute level of the ratios here given “ 0 |hc capita l invested 

be were a more inclusive definition of capital a op • j.|,j ; n ,| >c state cen- 

in manufacture, in Pennsylvania was reported a. less n ^ ' for 

•us, over *6 billion in thc federal census. No similar comparison 

Massachusetts for thc reason noted above. 
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The Pennsylvania data are reported annually, and therefore 
are available for 1929. These two states contributed approxi¬ 
mately one-sixth of the value added by all manufacturing 
operations in the United States in 19295 in 1919 they ac- 

Table 25 

Relation of Capital Investment to Sales 

200 Manufacturing Industries, Massachusetts, 1928, 
and Pennsylvania, 1929 


Number of Industries 2 


Capital as a Per¬ 
centage of Sales 1 

Total 

Consumption 

goods 

Capital 

goods 

0.0- 9.9 

• • 

• • 

• • 

10.0" 19.9 

3 

2 

1 

20.0- 29.9 

8 

6 

2 

30.0- 39.9 

20 

19 

1 

40.0- 49.9 

3 i 

27 

4 

50.0- 59.9 

27 

23 

4 

60.0- 69.9 

28 

21 

7 

70.0- 79.9 

19 

15 , 

4 

80.0- 89.9 

23 

18K 

4 'A 

90.0- 99.9 

8 

5 

3 

100.0-109.9 

9 

5 

4 

110.0-119.9 

2 

1 

1 

120.0-129.9 

6 

4 

2 

130.0-139.9 

4 

4 

• • 

140.0-149.9 

2 

1 

I 

150.0-159.9' 

4 

2 

2 

160.0 and over 3 

6 

3 ^ 

2)6 

Total 

200 

157 

43 

Median (per cent) 

64 

61 

76 

Average deviation 

25 

24 

30 


1 See footnote 29, Ch. 111 > for definitions of capital used in the Massachusetts and 
Pennsylvania state censuses. 

2 The division of the 200 industries into the capital-consumption goods groups parallels 
the similar division of the 326 industries of the federal census, cf. Ap. I. Two in¬ 
dustries, lumber and electrical machinery, arc placed with half weight in each group. 
Most construction materials arc classed with capital goods. 

3 Thcsc industries are: lumber (165); locomotives (165)5 fertilizer (182)1 textile 
machinery (197)5 manufactured gas (229)5 ice (287). 
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counted for one-fifth of both total capital investment and 
total value added. Since the states are the older centers of 
industrial activity, there may be some bias in the figures on 
capital. This bias, in relation to the other states, would be 
present if there has been considerable writing off of capital 
assets, or if the capital has been fully offset by deprecation 
charges though remaining in use. It is probably true also that 
the fixed capital in these states is, on the average, older than 
in the country as a whole, and the reported values are there¬ 
fore more heavily weighted by the price levels of the earlier 

years. 

Of the 200 industrial comparisons between sales and capi¬ 
tal investment based on the Massachusetts and Pennsylvania 
censuses only 33 showed the investment to exceed annual 

sales in the years studied (Table 25). 

The industry ratios vary from less than 0.2 to over 2.8, 
which means that in some industries capital was less than 20 
per cent of annual sales, and in one industry, ice manufac¬ 
ture, the capital invested was over 280 per cent ot sales. 
Most of the ratios are less than 1, the median being .64 0 -e., 


64 per cent). t . 

The variations evident in the general distribution persist 

when groups of industries making capital and consumption 

goods are formed, although the scatter is much more pi o 

nounced in the ratios for capital goods industries. ( I his 

group here includes the major construction materials.) In 

general the tendency is for higher values of the ratio in t le 

capital goods group, as is suggested by a median o 7 P Lr 

cent as against 61 per cent for consumption goods. 1 hese 

unweighted measures agree fairly well with the average ra 

tios of Table 24, particularly since the present group o 

capital goods includes the major construction materials with 

their relatively high capital ratios. . . 

A clue to the source of some of the industrial variation 

may be found in an examination of particular industry g- 
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ures. Differences in the general level of the ratios for these 
different industry groups are indicated in Table 26. 

Among the industrial groups with relatively high ratios 
of capital to sales are petroleum and coke, stone, clay, and 

Table 2 6 

Relation of Capital Investment to Sales, 
by Broad Industrial Groups 

Massachusetts, 1928, and Pennsylvania, 1929 

Capital as a Percentage 
of Sales 

Measure 

No. of Median of 

Indus- Average (un- variation 1 
Industrial Group tries (weighted) weighted) (percent) 

Dominantly consumption goods 


Foods 

18 

55 -o 

5 2 -5 

44.8 

Textiles 

3 2 

65.8 

47.6 

93 - 6 

Leather and leather 
products 

8 

44-3 

46.1 

57-3 

Paper and printing 

15 

75 - 8 

57-3 

47*5 

Chemicals 

i 9 

64.9 

56.9 

49-3 

Petroleum and coke 

4 

106.4 

148.4 

*> 

• • 

Rubber goods 

2 

72.7 

73 - 8 

2 

• • 

Dominantly capital goods 
Stone, clay, and glass 

1 2 

108.3 

83.6 

35-3 

Lumber and timber 
products 

14 

74.2 

70.2 

63-5 

Iron and steel 

20 

62.8 

78.6 

50.4 

Nonferrous metal 
products 

14 

56.5 

56.6 

28.8 

Machinery 

10 

93-5 

102.1 

29.0 

Transportation equip¬ 
ment 

9 

62.8 

68.6 

55-5 

Total 3 

200 

• • 

64.1 

62.7 


1 The interquartile range (the range of the mid-half of the items) 
the median. 

“ Not computed because of small number of industries. 

3 Includes 23 industries classed as miscellaneous. 


as a percentage 


of 
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glass, machinery, rubber, and lumber and paper products. 
The ratio is low in foods where, as we have seen, raw material 
is the principal item of cost. It is low in the leather and textile 
groups where the labor and material costs are high. I here is 
considerable variation, however, within each group, as 
measures in the last column of the table show. In textiles 
particularly there are wide variations. The primary processes 
of textile manufacture, such as the spinning and weaving of 
cotton and woolen cloth, require extremely heavy inves men . 
In the manufacture of final textile products, clothing in par¬ 
ticular, the ratio is low, because of the greater impor an e 
labor (and of materials) in the final selling price. 

wide variation in this textile group, as is s own y a ran 

the central half of the ratios almost equal in sizetohe 
median (93.6 per cent). This device of comparing the range 
of scatter with the median affords some comparison of groups 
and the total. In two groups, textiles and lumber product , 
the measure of variation is greater than for t o o » 
industries considered together. In two groups t e 
relatively low: nonferrous metals and pro ucts an 
ery. But even here the variation is considerable 

Approximately the same extremes and much the same in¬ 
dustrial ranking are found when we examine the ratio of 
capital to sales for 73 groups of large corporation Table 
27)“ The highest ratio is in the 11 concerns manufac taring 

beverages for the full period i 9 « 9 -**» whe '> the 
vestment (here measured as capitalization) averaged ever 

twice annual sales. At the other extreme is meat P ack '"S* 
a ratio of .2, and flour with a ratio of .3. The ratio for meat 
packing is low partly because the greatest por ion 
price goes for material, but also because of the natural ob 

stacks to mechanization. In beverages, on e ‘ in ’ 

there is a high degree of mechanization, an a ff ect 

vestment in inventory and in goodwi . R c Ep , tcin in 

30 Bated on data for 2,046 manufacturing Economic Research, 1934)- 

Industrial Profits in the United Slates (Na ion adopted is employed. 

A definition of capital somewhat narrower than that wc 
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Table 27 

Ratio of Capitalization to Sales 

Selected Manufacturing Corporations, United States * 

No. of 

Corpo- 1919- 
Industry rations 1928 1928 


No. of 

Corpo- 19*9“ 
rations 1928 1928 


Dominantly consump¬ 
tion goods 

Beverages 
Petroleum refining 
Misc. chemicals 
Ceramics 
Blank paper 
Pianos 

Crude chemicals 
Weaving woolens 
Carpets 

Book and music 
publishing 
Proprietary prepa¬ 
rations 

Confectionery 
Cotton weaving 
Misc. paper prod¬ 
ucts 

Firearms 

Misc. metal prod¬ 
ucts 

Misc. food products 
Misc. textiles 
Job printing 
Hardware 
Toys 

Silk weaving 
Cotton converting 
Furniture (non- 
metal) 

Cardboard boxes 
Stationery 
Paints 
cwclry 

oilct preparations 
Misc. special mfg. 
Baking products 
Canned goods 
Tobacco 
Cotton spinning 
Men’s clothing 
Knit goods 
Boots and shoes 
Misc. lumber prod¬ 
ucts 

Newspapers and pe¬ 
riodicals 

* The ratios arc based 


M « 
% 


II 

1.8 

2.2 

52 

1.6 

*•3 

26 

1.6 

1.4 

48 

1.6 

1.4 

35 

1.4 

1.2 

11 

t -3 

1.0 

9 

i -3 

1.2 

31 

1.2 

1.0 

18 

1.1 

0.9 

17 

1.1 

0.9 

56 

1.1 

0.9 

21 

1.0 

0.8 

49 

1.0 

0.9 

23 

1.0 

0.8 

11 

1.0 

1.0 

45 

1.0 

1.2 

27 

0.9 

0.8 

54 

0.9 

0.7 

46 

0.9 

0.8 

40 

0.9 

0.8 

12 

0.9 

0.8 

17 

0.8 

0.7 

18 

0.8 

0.7 

5 S 

0.8 

0.8 

33 

0.8 

0.6 

20 

0.8 

0.9 

42 

0.8 

0.7 

24 

0.8 

0.7 

9 

0.8 

0.6 

43 

0.8 

0.7 

17 

0.7 

0.7 

16 

0.7 

0.7 

23 

0-7 

0.7 

1 2 

0.7 

0.6 

25 

0.7 

0-7 

42 

0.7 

0.6 

25 

0.7 

0.6 

28 

0.7 

0.6 

20 

0.7 

0.8 


Industry 

Misc. printing and 

publishing 17 0.7 0.6 

Misc. clothing 23 0.6 0.5 

Misc. leather prod¬ 
ucts 29 0.6 0.6 

Rubber products 26 0.6 0.7 

Dairying 26 0.5 0.3 

Cleaning prepara¬ 
tions r 6 0.5 0.5 

Motor vehicles 32 0.5 0.6 

Package foods 19 0.4 0.4 

Flour 32 0.3 0.3 

Meat packing 23 0.2 0.2 

Dominantly capital goods 


on compilations of the 


Railway equipment 
General factory ma¬ 

25 

2.1 

1.2 

chinery 

23 

1.9 

1.9 

Engines 

II 

1.9 

i -5 

Portland cement 

21 

1.8 

1-5 

Textile machinery 

18 

1-7 

1-3 

Printing machinery 
Lumber manufac¬ 

12 

i -5 

i.S 

ture 

Castings and forg¬ 

64 

i -5 

IS 

ings 

99 

i *3 

1.2 

Tools 

Misc. stone and 

30 

1.2 

1.3 

clay products 

27 

1.1 

0.9 

Millwork 

17 

1.1 

1.0 

Wire and nails 

20 

1.0 

0.9 

Heating machinery 

42 

1.0 

0.9 

Office machinery 

13 

1.0 

0.9 

Misc. machinery' 
Scientific instru¬ 

32 

1.0 

1.0 

ments 

23 

1.0 

1.0 

Planing mills 

26 

0.9 

0.6 

Glass 

Electrical machin¬ 

18 

0.9 

0.7 

ery' 

54 

0.9 

0.9 

Road machinery 

22 

0.9 

0.8 

Mining machinery' 

12 

0.9 

0.8 

Bolts and nuts 

15 

0.9 

0.9 

Sheet metal 

20 

0.8 

0.8 

Nonferrous metals 

48 

0.8 

0.9 

Total 2,046 

0.9 

0.8 

c records of 2,046 large m 

anufacturing 
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the ratio in varying combinations and help to explain its wide 
variations. Differences between these and similar measures in 
preceding tables are partly to be explained by unlike defini¬ 
tions of capital. 31 The figures of Table 27 rest on estimates 

excluding funded debt. . 

Table 27 provides a ready comparison of the ratios ot capi- 

tal to sales at the end of the post-War decade with the aver¬ 
age standing for the decade. These ratios seem to be strik¬ 
ingly stable, despite modifications introduced by varying 

conditions of prosperity, by changing price s i an J 
changing capital investment. Unfortunately we dc. not have 
measures indicating the variation over the eca e, an 1 
may be only by chance that the 1928 ratios approximate he 
average standing as closely as they do. In 19 m us rics 
average and the 1928 ratios are identical; in a save o 
two instances they are quite similar. The average dev,at on 
is but 15 per cent of the average 1928 ratio. In general 
1928 ratio is above the average for the decade en g 
1928. This is in accord with the trend toward greater capita 
investment and lower prices of manufactured goods that 

marked the post-War period. 

Ratio of capital to value added . - t h 

For certain purposes, comparisons o cap^a mves 

some nonduplicating item such as ‘value added are prefer 

corporation, analyzed by R. C. Ep.tcin in here prt.en”ed‘computed 

tional Bureau of Economic Research, > 934 /* \hc%c ratios is stockholders’ equity 

directly from the original data. ‘Capital as us relatively small in most manu- 

.nd ihtrcfo.c ..dud.. fundod d f b. 15 m«.^'“"f “ ”“'|d no. modi!, .ho 

factoring indu.trie., Dr. Ep.tcin bcliev corpora ,ion. total capitalization thu. 

appreciably. (He climate, for all manu . . ? < P g billion. Total .ale were $64 4 

defined at $53.9 billion in 19 * 8 > tolal cap x At t i, cy stand, these sample ratios 

billion, the ratio of total capital to .ale being 93 -) A- hey ^ ^ Th; , may 

average con.iderably above the ratio, for t e "o ^ |(|(e rcpo rt», particularly 

be becau.c of the narrower definition o ,| lcse itale , causing the ratio. 

Pennsylvania (.ec footnote 29), special con' 1 compr i sc » for the most part large 

«o be low, and the fact that Dr. Ep.tcin . «mple• )cvc , $ . Thc data arc 

corporations and relates to 19*8* when ta ce wer • c to t | ic ratio of capital to 

inadequate, however, to test thc relation of sir 

S: 1 ”- - , . „ ... „ Thc Valuation ol A..OU: Capi.aliaa.ion Problem., 

bee Epstein, op. ctt., Ch. 4 S> 1 nc . .. • 

for a discussion of problems associated with t 11s op 
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able to the familiar ratio ‘sales to capital’, or its reciprocal, 
‘capital as a percentage of sales’. Accordingly we turn our 
attention to ratios of this sort for the various capital-consump¬ 
tion goods divisions of the capital estimates based on the 
corporation records of the United States Treasury Depart¬ 
ment (Table 28). 

Table 28 

Capital Investment as a Percentage of Value Added, 1929 

Manufacturing Industries classified according 
to Ultimate Use of Product 



Fixed 

Circulating 

Total 

Ultimate Use 

Capital 

Capital Capital* 

Consumption goods 

74.0 

52.2 

149.2 

Capital goods 

76.6 

47.8 

138.4 

Construction materials 

120.7 

52.2 

190.7 

Producers’ supplies 

125.2 

52.8 

213.6 

All manufactures 

84-5 

5 X *3 

157-5 

Consumption goods 




Foods 

88.7 

59 -i 

i 75 - 6 

Wearing apparel, etc. 

57-7 

55-4 

129.2 

Household goods 

73-6 

Si -9 

143.8 

Transportation 




Motor cars 

70.4 

51-5 

I 33 - 6 

Supplies and other 

202.6 

86.4 

33 i° 

Publications 

47-7 

19.0 

95-3 

Fuel, mfd. 

U 4-4 

58.9 

243-6 

Other 

68.3 

52.6 

170.4 

* Includes miscellaneous assets j cf. Ap. 

VI. 



As the base of the ratios 

is shifted from value of 

product 


to value added, the apparent relative importance of capital in 
the consumption goods industries is increased. Of the four 
major groups, capital goods have the lowest ratio of capital 
to value added, though for fixed capital alone the ratio is 
slightly above the ratio for the consumption goods total. 
Among the subgroups of consumption goods it is in the fuel 
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and transportation supplies groups that the role of capital is 
relatively most important, though again the ratios must be 
discounted somewhat because of nonmanufacturing invest- 

Turning once more to the state census data for debuted 
ratios, we have for Massachusetts the comparisons of table 


Table 29 

Ratio of Capital Investment to Value Added, 

Massachusetts, 1928 

Selected Manufacturing Industries * 

Ratio of Value Added as a 
Capital to Percentage of 

Industry Value Added Value of Product 

All manufactures I '® 4 


Dominantly consumption goods 
Cotton goods 

Woolen and worsted goods 
Paper and wood pulp 
Dyeing and finishing textiles 
Leather, tanned, curried, and 
finished 

Rubberized goods, inch tires 
Printing and publishing 
Boots and shoes, other than 
rubber 

Bread and other bakery products 


3-4 

2.9 

2.8 
2-3 

1.8 
1.6 
1.0 


0.9 

0.7 


44 

38 

43 

38 

35 

41 

69 

47 

50 


2.9 

1.8 


1.6 


Dominantly capital goods 

Textile machinery and parts 
Cutlery (excl. silver and plated 
cutlery) and edge tools 
Foundry and machine shop 
products, n.c.c. 

Electrical machinery, apparatus 

and supplies °‘9 

* These ij manufacturing Industrie* arc the most ,ml V rtan 
in each industry was over $ 2 S million in I 9 2 * a "‘ , j 

cent (cutlery) and 4 P" cent (foundry and machine shop.) 

manufacture in the entire country. 

82 Value added is not reported in the l’cnnsyl'ania ccnsu 


68 

86 

67 

63 

the State. Value aJded 
ranged between 52 P cr 
of (lie value added by 
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29. Differences in the ratio of capital to value added for 
different industries correspond to those noted in the compari¬ 
son with value of product. The departures from this earlier 
comparison, so far as the data relate to the same establish¬ 
ments, will be in proportion to the variations of the entries 

Table 30 

Ratio of Capital Investment to Value Added, 
Massachusetts, 1928 

Frequency Distribution of 57 Manufacturing Industries 
classified according to Ultimate Use of Product 


Number of Industries* 


Ratio of Capital 


Consump¬ 

Capital 

to Value Added 

Total 

tion goods 

goods 

0.0-0.4 

• • 

• • 

• % 

0.5-0.9 

3 

*A 

A 

A 

1.0-1.4 

21 

17 

4 

X. 5 - 1*9 

19 

14 

5 

2.0-2.4 

8 

6 

2 

2.5-2.9 

4 

3 

1 

30 - 3-4 

1 

1 

• • 

3 - 5 " 3-9 

1 

1 

• • 

Total 

57 

WA 

12 A 

Median ratio 

1.6 

1.6 

i *7 

Average deviation 

o -5 

0.5 

0.4 

• Electrical machinery, apparatus, 
half weight. 

and supplies is 

entered in each « 

classification with 


in the second column, showing value added as a percentage of 
value of product. The industries here given are not many, 
yet they show the variation and the general pattern of the 
capital ratio. It is high in primary textile manufacture (cot¬ 
ton, woolen and worsted goods), low in the manufacture of 
breadstuffs and boots and shoes. Such industries as textile 
machinery, shown to be heavily dependent upon capital in 
the earlier tabulations, appear again as industries with high 
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ratios of capital to value added. The variation within the 
general groups is indicated more clearly in the requency 
tribution of ratios of capital to value added computed fwS 7 
manufacturing industries in Massachusetts ( a e 30;. 


Ratio of capital to number of wage earners; horsepower 
per worker 

In that capital as currently measured is an amalgam o g°o * 
purchased and valued at various price leve s (un ess t e 
ations are on the basis of replacement costs) any compari 
with items reflecting current price levels is su ject to Q u ‘ 
cation. A contrast of capital with some physical element o 
the manufacturing process is useful therefore in picturing the 
significance of capital in manufacturing. The most impo r 'a 
of such ratios is that which relates the lnvestmen 
number of workers. This is in some ways a sensi 1 e > 
for, other things being equal, an added investmen 
capital) will tend to reduce the relative number of wage 
earners. A highly mechanized industry will probably have 
relatively few workers and the ratio will be high. Unde 
opposite conditions, the ratio will be low. f we recognize 
and allow for this Contributory relationship between the two 
items we compare, the following figures on ca 
capita’ in various industries will prove he p u in u _ 

the relative roles of these major productive factors in manu¬ 
facturing. The first comparison (Table 3 «) ls based “ 
aggregates of Chapter II. The capital estimates; . w. l be 

remembered, have been derived from the corpora 

of the Treasury Department. The horsepower-wage earner 

comparison is based entirely upon the Census of Manufac 

tures statistics as analyzed in Chapter . 

On the average, about $3,000 of fixed capital the 9 

ment with which the manufacturing emp oyee 

.929. The group average is lowest for capital goods nidus 

» • .1.. I _ -J 


“0„1, inlortno. reporting v.loo .Idol .1 more million in 

in thii comparison. 
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tries, highest for producers’ supplies. Where the role of labor 
is quite important, capital investment per worker is less, e.g., 
in the wearing apparel subgroup of consumption goods. We 
have had repeated evidence of the large number of wage 

Table 31 

Capital Investment and Horsepower of Primary Movers, 
per Wage Earner, 1929 1 

Manufacturing Industries classified according 
to Ultimate Use of Product 



Per 

Capita Investment 



Fixed 

Circu¬ 

lating 

Total 

Horse¬ 

Ultimate Use 

capital 

capital 

capital 2 

power 

Consumption goods 

$ 2 , 77 i 

$i ,955 

$ 5,585 

3-7 

Capital goods 

2,534 

1,583 

4,578 

5 - 1 

7.6 

Construction materials 

3,994 

1,727 

2,087 

6 , 3 iq 

Producers’ supplies 

4,952 

8,450 

o. 2 

All manufactures 

3,°49 

1,850 

5,681 

49 

Consumption goods 

Foods 

4,261 

2,840 

8,442 

4.9 

Wearing apparel, etc. 

U 544 

2,364 

1,483 

3,459 

2.1 

3-8 

Household goods 

1,669 

4,621 

Transportation 

Motor cars 

2,818 

2,001 
4,336 

5,349 


Supplies and other 

10,164 

16,607 

6.4 

Publications 

3,264 

1,299 

3,469 

6,524 

4*7 

Other 

5,265 

12,296 

5-6 


1 For data underlying these ratios, sec Ch. II and Ap. VI. 

2 Includes miscellaneous assets. 


earners in these industries, particularly those fabricating tex¬ 
tiles. Food manufacture, on the other hand, requires a high 
capital investment per wage earner. 

Fixed capital investment involves more than direct pro¬ 
duction equipment, of course. The next section will endeavor 
to indicate something of the relative importance of land and 
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buildings and of machinery in the fixed capital total. Our 
present figures, however, relate to the composite. dome m 
ure of the application of power to manufacturing processes, 
relative to the labor factor, is to be had in the ratio of horse¬ 
power to number of wage earners. This comparison, \ 
of course is greatly influenced by the peculiar uses of power 


Table 32 

Horsepower per Wage Earner, I9 2 9 

Manufacturing Industries classified according to Stage of 
^ « , . ti • tt__ ~a r^iifoKi 1 ifv of 1 rociuct 


Economic Group 

Finished goods, total * 
Consumption goods 

Capital goods 

Unfinished goods, total 
Consumption goods 
Capital goods 


Horsepower 

per 


3-9 

2.8 


3* 2 

6.8 

So 

8.0 


Economic Group 

Horsepower 

per 

Wage Earner 

Durable poods, total 

5-4 

Capital and construc¬ 
tion poods 

50 

Consumption goods 

4.1 

Scmidurablc poods 

2-7 

Transient goods 

0.3 

producers’ supplies. 
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equipment, indicates that the capital goods industry 

a greater power capacity per wage earner t an capital 

goods industries. This is in contrast to t e grea er . ^ anc j 

investment in the latter e r ° Up .'^* '"p^Xcers’ supplies and 

horsepower ratios are not dissimila . 

construction materials are by the power criterion still 

relatively heaviest users of capital. M r mita 

Although subject to various qualifications, P ^ 

horsepower comparisons are suggestive, n capital 

summarized the ratios for certain groups for wh ch «P * 
estimates are not available. In general, the results a ent 
unlike those obtained when the aggregate P ower “ P “'^ 

Zi The horsepower ratios are subject to two roajor ^ ua t j ic nC cJ for great pressures! 
influenced by peculiar needs of certain m us ne , ( to m the use of purchased 

(2) the basic statistic, arc affected by certain biases arising 

electric current (sec Ch. I). 
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these several groups was compared (Ch. II). Outstanding 
is the typically greater per capita use of power in industries 
at the earlier stage of manufacture, the low ratio for semi- 
durable goods, the relatively high ratio for transient goods. 

Ratios of capital and horsepower to number of wage earn¬ 
ers for particular industries can be calculated from the de- 


Table 33 

Capital Investment and Horsepower per Wage Earner 
Major Industrial Groups, Pennsylvania, 1929 



Capital 
per Wage 

Horsepower 
per Wage 

Rank in 

Rank in 

Industrial Group 

Earner 

Earner 

Col. (1) 

Col. (2) 

Chemicals and allied products 

$12,052 

8-5 

1 

3 

Metals and metal products, primary 

7,872 

18.4 

2 

1 

Foods and kindred products 

6,036 

5-4 

3 

5 

Paper and printing 

5,3*6 

4-7 

4 

6 

Clay, glass, and stone products 

5,2 2 5 

9- 1 

5 

2 

Metals and metal products, secondary 

4,995 

6.2 

6 

4 

Lumber and its manufactures 

3,554 

4.2 

7 

7 

Leather and rubber goods 

3,060 

2.7 

8 

8 

Textiles and textile products 

1,981 

*•3 

9 

9 

Tobacco and its products 

1,140 

0.3 

10 

10 

tailed state estimates. These data 

on industry-to- 

industry 


variation may be supplemented by certain information on 
differences within particular industries. Since no data on 
horsepower were collected in the Massachusetts Census, the 
comparisons in Tables 33-35 relate only to Pennsylvania. 
Although the definition of capital differs somewhat from that 
used in compiling the national figures from the Treasury De¬ 
partment, the Pennsylvania data are satisfactory for com¬ 
parisons within the table. 

When measured against the labor requirement of the in¬ 
dustry, the heaviest use of capital in Pennsylvania is in the 
chemical industries group, which here includes as its most 
important component the refining of petroleum products. 
In industries where considerable manual effort is required, 
where mechanized processes have not made headway against 
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the peculiar circumstances of the manufacturmg P™ess, the 
average capital per wage earner is low. Thus, in the leather 
and rubber group, and more noticeably in the textile and o- 
bacco groups, the per capita investment is low. The tobacco 
group for Pennsylvania is weighted by the cigar mdustry m 
which the labor requirement in i 9 a 9 "as heavy and the 

capital requirement light. 

Table 34 . , 

Capital Investment per Wage Earner, Pennsylvania, and 
Horsepower per Wage Earner, Pennsylvania and 

United States, 1929 

Selected Manufacturing Industries 


Pennsylvania 


Industry 

Dominantly consumption goods 
Gasoline 

Ice, manufactured 

Oils , te 

Chocolate and cocoa products 
Beverages 

Chemicals, other than petroleum prod¬ 
ucts 

Oilcloth and linoleum 
Canned and preserved goods 
Paper, pulp, and products 

Tobacco products, other than cigars 
Dyeing and finishing textiles 

Meat packing 

Sheets, iron and steel 

Carpets and rugs 

Cotton goods 

Leather, sole and tanned 

Woolen and worsted and felt goods 

Motor vehicles 
Other leather products 

Confectionery , 

Bread and other bakery products 

Tin and terncplatc 
Furniture 
Automobile parts 
Hosiery, all 
Boots and shoes 


Capital 

Horsepower 

per wage 

per wage 

earner 

earner 

§ 17-974 

6.8 

16,922 

33-2 

1S.025 

ii -3 

13,061 

10.5 

12,10s 

6-7 

io,S 33 

9 -t 

8,050 

9.0 

7.341 

8-5 

6,929 

1.8 

5 . 5<>9 

8.6 

5.503 

2-3 

4.804 

0.9 

4,281 

4-3 

4,220 

3-9 

4,211 

11.2 

4,167 

2.0 

4.137 

3 ° 

4.124 

3-8 

3.954 

3 -o 

m 

3.902 

1.6 

3.863 

4-3 

3.712 

2.1 

2,911 

1.9 

2,644 

5-9 

2,502 

3 * 1 

2,322 

4.2 

1,992 

0.6 

1,664 

0.8 


United States 

Horsepower 
per wage 
earner 


33-5 
• • 

10.1 

5-3 

10.3 


8.1 

2.2 
13.6 

1.9 
• • 

3 - 8 

4 - 3 
• • 
2.0 

5 - 3 

4.6 

3-9 
3-2 
• • 
1.8 
1.8 

2.6 

3.7 
0.6 

0.7 
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Industry 


Pennsylvania 
Capital Horsepower 
per wage per wage 
earner earner 


Dominantly consumption goods (concluded) 

Silk goods, incl. rayon 

Silk and rayon, yarns and thread 

Underwear 
Radios and pans 
Clothing, men’s 
Cigars 

Clothing, women s 
Shirts 


1,657 

i,57X 

i,5*9 

1,407 

900 

851 

800 

563 


i-3 

2.6 

0.6 

0.8 

0.2 

0.3 

0.2 

0.3 


Median 


4,039 3-o 


Dominantly capital goods 

Pig iron 

Coke 

Cement 

Bars, iron and steel 
Billets, blooms, and slabs 
Engines, railroad 
Plates, iron and steel 
Railroad supplies 
Steel shapes 
Ingots, iron and steel 

Electric machinery, apparatus, and sup¬ 
plies 

Cars and parts, railroad 
Wire and wire products 
Lumber, planing mills 
Machinery and parts 
Boilers, tanks, stacks, drums 
Terra cotta 

Bolts, nuts, washers, and rivets 

Pipes and tubing 

Brick 

Hardware and specialties 
Glass and products 
Plumber supplies and fittings 
Structural iron and steel 
Castings, iron and steel 


$19,658 

15,027 

13,926 

10,026 

9.854 

9.034 

8,825 

8.553 
8,069 
7,883 

7.483 

6,817 

6,445 

5,833 

4,795 

4,772 

4.705 

4.553 
4,329 
4,211 
4,081 
3.660 

3.537 

3.537 

3.5” 


79-4 

19.7 

36.6 
24.0 

*9-3 

13-9 

24-3 

6.5 

21.5 

17.7 

4-7 

6.6 

10.9 

8.0 

4- 7 
6.9 
4.1 
7-2 

10.3 

6-3 

2.3 

5- 3 
2.0 

5-3 

4.8 


United States 
Horsepower 
per wage 
earner 


• • 
1.4 
• • 
0.3 
• • 
0.2 

0.3 


19.1 

35-5 


8.9 


2-7 

6.0 

6.7 

7-5 


• • 

4.1 
• • 

5-7 

2.2 

4-7 

3- 6 

4- 8 


Median °’ 443 

Average horsepower per wage earner varies from industry 
to industry in approximately the same manner as does total 
capital investment. However, certain industries have extra 
heavy demands for power, and so affect the averages. 1 ar- 
ticularly is this true of the primary stages of metal manu¬ 
factures, chiefly, of course, the refining of ores and the rolling 
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c • A Qt-erl The Dower requirements of this group plac 

Poji «>“« i h ””"' 

,h toS s :r.'h”i.™, hum, 

groupings of Tableof^heir products These- 

individual “=prt ™ JLt . 9=9 

noted, and can tordly t ^ , , he P „unlry at large. How- 

relationships that held er W age earner from 

ever, we can secure ratios c^^Xtries for which the 

the federal Censu *’“ n ^ h Pennsylvania and United States 
data seem comparably instance there is close agree¬ 

ment XT^state and the countrywide ratios of horse- 

power to number of wage eai a ustry ratios of capital to 

The highest of the individually mdustr^y^rat ^ 

number of wage earners 1 almost $20,000 for every 

ment in plant »"d equ-P-"* »Lr’eme is the in¬ 
wage earner employed. At ^ ^ for cach wage 

vestment (fi^d cap .0 ra in horsepower requirement 
earner making shirts^ i„ dus tries are at the extremes. 

,s even larger and th ^ and womcn , s clothing average 

Factories manufactun g an d those making shirts 0.3, but 

0.2 horsepower per w» k , • q{ ^ + horsepower per 

pig iron blast furnaces considerable variation. In 

worker that the primary stages of 

general it will again ^ 10 pai „ i,.,,,. i. +■»*■ 

35 The coefficient of rank corre a 10 industry comparisons is measure y a 

M The degree of correlation of the 3 

cicnt of +* 9 ^- 
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manufacture require the heavier capital investment per wage 
earner. There is a relatively heavier per capita investment in 
the making of cloth than in its fabrication into articles of 
clothing, in tanning leather than in making boots and shoes, 
in sawing lumber than making furniture, in paper making 


Table 35 

Intra-Industry Variation in the Ratio of Capital 
to Number of Wage Earners 

Minor Areas of Pennsylvania, 1929 


Industry 


State Average 
Capital per 
Wage 
Earner 
(thousands 
of dollars) 


No. of 
Ratios 

for Minor 
Areas 


Average Deviation 
Range from State Average 

(thousands Thousands Per- 
0 / dollars) of dollars ccntage 


Dominantly consump¬ 
tion goods 

Ice, mfd. 

Carbonated and 
soft drinks, inch 
cereal beverages 
Ice cream 
Newspaper, peri¬ 
odical, ana job 
printing 

Bread and other 
bakery products 
Furniture 
Hosiery, silk 
Silk goods, inch 
rayon 

Boots and shoes 

Dominantly capital goods 

Cement 
Machinery and 
parts 

Pipes and tubing 
Brick, building 


16.9 

13 

22.9 

4.8 

28.4 

12.1 

9 

32.3 

S-5 

45-5 

IO.5 

13 

l6.I 

4-4 

41.9 

5-5 

18 

6.1 

1.4 

25-5 

2.0 

18 

2.1 

0.5 

17.2 

2.5 

13 

2.4 

0.6 

24.0 

2.0 

6 

i-5 

0.4 

20.0 

1.7 

14 

2.2 

0.5 

29.4 

i-7 

9 

1.6 

0.5 

29.4 

13-9 

3 

7-S 

3-0 

21.6 

4.8 

18 

6.4 

1.2 

25.0 

4-3 

6 

5-4 

i-7 

395 

4.2 

14 

XO.I 

i -5 

35-7 


than in printing, in industries refining metals than in those 
fabricating metal products. This is not an unexpected rela¬ 
tionship ; for as products reach stages close to the final com 
sumer the influence of his varied tastes becomes more pro¬ 
nounced, resulting in stylized goods which require relatively 
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processes requiring heavy capital "menu ^ ^ ^ 

iiipiSiiSS 

wage earners for p art of p ennS ylvania provides 

political subdivisions f h S intra _ industry variation. 

d„,,l for «.i. ™- 

the products manufactu 1 1 . in area as seems 

dustries departure from 

thastate-wide figure appears to be as much as 25 per cent. 

Elements of capita. ^^“‘^“SSjishment, in 
Approximately IO >°°° . ; tal investment in the 1928 

Massachusetts reported their ca, ^ eding sectio ns 

state census. Reference nas concerns; this section 

to the aggregate mves men Qn {he com ponents of the 

will summarize briefly -njor rcturns » The sur- 

total gained by a h ; c fly y to determine the magnitude of these 
vey was made chiefly ^ ^ comparable source of in- 

components, since we: k ^ fixed Jn Table 3 g the 

formation on the elem ted the Massachusetts 

f our divisions of caP^ ^ estimated value of 

census (1) land (ad u ^ fixtures> (a) machinery 

rented property), building, ts receivable, and 

and tools, (3) inventories, (4) ' ^ „ Slali , ti£ „ 

tion of the individual cen.u. report, on P d;$clofed thc .everal .ten. being copied 
er. in .9*8- Identity of .he “ nce "* me«ure. are described at greater length 

onto card, by the Department’, clerk.. 

in Ap. IX. 
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Table 36 

Elements of Capital Investment * in 
Manufacturing Industries 


Massachusetts, 1928 

Land, Build¬ 
ings, and 
Fixtures 
(0 


All manufactures 853 

Consumption goods 5*4 

Capital goods _ * 4 ^ 

Construction materials 27 

Producers’ supplies 167 

Finished goods 45 1 

Unfinished goods 4 ° 2 

Durable goods, total 247 

Capital and construc¬ 
tion goods i 7 2 

Consumption goods 75 

Scmidurable goods 278 

Transient goods 3 2 9 


All manufactures 28.9 

Consumption goods 26.2 

Capital goods 29.6 

Construction materials 28.1 
Producers’ supplies 41.6 

Finished goods 27.8 

Unfinished goods 30.2 

Durable goods, total 26.7 

Capital and construc¬ 
tion goods 29.2 

Consumption goods 22.3 

Scmidurable goods 23.0 

Transient goods 4°-3 




Cash, 

Accounts 

Machinery 
and Tools 

Inventory 

Receivable, 
and Sundries 

(2) 

( 3 ) 

( 4 ) 

<• 

(Millions of Dollars) 

629 

697 

774 

421 

497 

S 2 9 

no 

119 

119 

17 

23 

29 

81 

58 

96 

293 

400 

478 

335 

297 

296 

180 

233 

266 

127 

143 

148 

118 

53 

90 

283 

334 

3*5 

165 

13 ° 

192 

Percentage of Total Capital 

21.3 

23.6 

26.2 

21.5 

25-4 

26.9 

22.2 

24.1 

24.1 

17-7 

24.0 

30.2 

20.2 

I 4 S 

23-7 

l8.I 

24.7 

29.4 

25-3 

22.3 

22.2 

19.4 

25-2 

28.7 

21. s 

24.2 

25 -* 

15.8 

26.8 

35 * 

23-4 

27.6 

26.0 

20.2 

16.0 

23-5 


Total 


Capital 

(s) 


2,953 

1,962 

494 

96 

401 

1,622 

1,330 

926 

59 ° 

336 

1,210 

8l6 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


* The total for all industries in this table differs from the 
Massachusetts Department of Labor and Industrie, because an e.t..mate ° 
of rented land, buildings, and fixtures, is included (see A P . IX). If these «t. 
excluded, the entries in col. 1 become: 635; 4 » 7 > >° 8 ' 2 3 . 97 i 3 S 7 , 2 7 8 » > 94 > a » 
63, 213, 228; and in col. 5: 2 > 73 S» i> 8 55 . +S6, 93 . 33 2 '» ‘> 5 28 * *» 2 ° 7 » s 73 > 54 > 
324, 1,146, 716. 
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sundries are shown for all Massachusetts industries and for 
various economic groups. 

The aggregates of Table 36 necessarily reflect the char¬ 
acteristics of manufacturing in Massachusetts rhat is, the 
various industries are combined by a distinctly different set of 
weighting factors than governs all manufacture in the 
United States. In particular, the consumption goods group in 
Massachusetts is heavily weighted by the textile and boo s 
and shoes industries. The capital goods group is not wel 
represented and is confined chiefly to finished equipment 
industries. Accordingly, the reader should not applythe.re¬ 
sults in any exact manner beyond the boundaries of the state. 

Of the four items of capital listed in Table 36, machinery 
and tools seem to be of least importance in the total, but by a 
slight margin. Approximately one-fifth of total capital in 
Massachusetts manufacturing establishments takes this form. 
The value of rented machinery (in contrast to rented build 
ings and fixtures) is not included in the totals, however, and 
in one industry, boots and shoes, would be a relatively arge 
item. The largest percentage of total capital appears as land, 
buildings, and fixtures,” though in some industries, particu¬ 
larly durable and semidurable consumption goods both in¬ 
ventory and cash and receivables are larger. 1 he value of in¬ 
ventories in most instances comprised between 20 and 30 pci 

cent of total capital assets. . , , i a 

Some interesting differences in capital needs are observed 

in Table 36. The heavy capital investment in industries mak¬ 
ing producers’ supplies noted earlier seems to be explained, 
in Massachusetts at least, by the heavy investment in land 
and buildings (the sample is quite small, however) n in¬ 
dustries whose products are at the unfinished stage the in¬ 
vestment in machinery and tools ,s relatively high as our 
earlier results might suggest. In finished goods industries, on 
the other hand, cash, receivables, and sundries are distinctly 

• i k ki~ •■mlrrfttatcmcnt of the value of rented property, 

a t dju.«mcn. ,C mad C C T cover rented property concerned only companies that 

reported no real c.tatc whatever. 
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higher, relatively. These items of circulating capital are 
greater also for durable goods, though inventory is relatively 
of most weight (27.6 per cent of all capital) m the semi- 
durable goods industries. In this same group, which is domi- 


Table 37 

Role of Capital in Manufacturing Industries 


Massachusetts, 1928 

Percentage of Value of Product 

Cash, 


Total 

capital 


All Manufactures 92 

Consumption goods 82 

Capital goods _ * * 1 

Construction materials 90 

Producers’ supplies 14 ° 

Finished goods 79 

Unfinished goods n$ 

Durable goods, total 95 

Capital and con¬ 
struction goods 107 

Consumption goods 80 

Scmidurablc goods 86 

Transient goods 98 


Land, 

build- Machin- 
incs. and cry and 

Inven¬ 

accounts 

receivable 

and 

_ 0 • 

fixtures 

tools 

tory 

sundries 

26 

20 

22 

24 

22 

18 

21 

22 

33 

2S 

27 

27 

2S 

16 

22 

27 

58 

28 

20 

33 

22 

*4 

19 

23 

35 

29 

26 

26 

25 

*9 

24 

27 

3* 

23 

26 

27 

18 

*3 

22 

28 

20 

20 

24 

22 

39 

20 

16 

23 


Value of 
Machinery 
and Tools 
per Wage 
Earner 

$ 1,163 

1,048 

1,349 

953 

2,036 

897 

1,57° 

1,089 

1,278 

806 

1,008 

*,753 


nated of course by the various textile industries, we find a 
high percentage of total capital in the form of machinery an 
tools. The greatest relative investment in land and buildings 

is in the manufacture of transient goods. 

The various elements of capital may be contrasted with 
value of sales (Table 37)- This comparison supplements the 
data on capital turnover discussed in a preceding section. In 
addition, Table 37 includes measures of the per capita use 
of machinery in Massachusetts manufacturing. In general it 


S»..\ division of these groups according to stage of production 
veals a high plant investment for unfinished capital goods, 
cash relative to total capital for finished goods manufacture. 


(Table b, Ap. IX) re- 
higher inventories and 



and Tools in Manufacturing Industries 
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Il8 STRUCTURE OF MANUFACTURING PRODUCTION 

will be found that the measures agree reasonably well with 
estimates presented earlier. Capital investment is most im¬ 
portant in the producers’ supplies industries, particularly 
capital invested in land and improvements. The relative use 
of machinery in the unfinished goods group is high, as it is 
also in the capital and producers’ goods groups. In the classi¬ 
fication according to durability, the transient goods group 
shows the greatest per capita investment in machinery. 

The per capita use of capital in manufacturing processes 
varies widely from industry to industry j it varies also be¬ 
tween factory and factory. From the detailed records of the 
Massachusetts Census we learn something about the typical 
ratio of the per capita investment in machinery. This capital- 
labor ratio for different types of goods is shown in Table 38. 
The entries are the number of concerns with the indicated 
proportion between capital and number of wage earners. 
In all, 2,704 concerns were classified as making unfinished 
goods, 7,202 as making finished goods. For 839 establish¬ 
ments, however, no ratio was computed, because either one of 
or both the component elements, capital and number of wage 
earners, was not reported. 

It is clear from the distributions of Table 38 that in all in¬ 
dustrial groups the typical investment in machinery and tools 
is less than $1,000 per worker. In many establishments and 
in many industries the ratio is higher, but in over half the 
concerns in every group except unfinished producers’ sup¬ 
plies, the value of machinery did not exceed $1,000 for each 
wage earner. 

The frequency distributions of the use of machinery in 
Massachusetts complete the evidence presented on the role 
of capital in manufactures. 40 The purpose has been to offer 
some measure of the capital used in manufacturing different 
kinds of goods at the time of our survey, to differentiate the 
uses to which this capital was put, and to show its importance 

40 For further detail drawn from the Massachusetts survey, including a tabulation 
for the largest 15 industries of the state, sec Ap. IX. 



INTERRELATIONS OF PRODUCTIVE FACTORS * * y 

in relation to other production factors. No detailed summary 
is here presented either of this part of the study or the larger 
problem of interrelations of productive factors to which this 
chapter is devoted. Something of a summary of these ma¬ 
terials will be found in Chapter IV. 



IV 

Summary: The Pattern of Manufacturing 
Production 


In 1791 Alexander Hamilton presented to the new Congress 
his famous report on Manufactures. In doing so, he listed 
some seventeen groups of manufacturing industries which, 
in his words, had “grown up and flourished with a rapidity 
which surprises, affording an encouraging assurance of suc¬ 
cess in future attempts”. 1 But even Hamilton could not fore¬ 
see the success that did attend these efforts, or the transition 
by which the industries of 1791, whose products ranged from 

'The 17 commodity groups arc: (< i) Of Skins —Tanned and tawed leather, dressed 
skins, shoes, boots and slippers, harness and saddlery of all kinds, portmanteaus and 
trunks, leather breeches, gloves, muffs and tippets, parchment and glue. 2) Of Iron 
Bar and sheet iron, steel, nail rods and nails, implements of husbandry, stoves, pots, 
and other household utensils, the steel and iron work of carriages, and for ship¬ 
building, anchors, scale beams and weights, and various tools of artificers, arms of 
different kinds; though the manufacture of these last has of late diminished for want 
of demand. 3) Of Wood —Ships, cabinet wares, and turnery, wool and cotton cards, 
and other machinery far manufactures and husbandry, mathematical instruments, 
coopers* wares of ever.* kind. 4) Of Flax and Hemp —Cables, sail-cloth, cordage, 
twine, and pack thread. 5) Bricks and coarse tiles, and potters’ wares. 6) Ardent 
spirits, and malt liquors. 7) Writing and printing paper, sheathing and wrapping 
paper, paste boards, fullers* or press papers, paper-hangings. 8) Hats of fur and wool, 
anti mixtures of both; women’s stuff and silk shoes. 9) Refined sugars. 10) Oils of 
animals and seed*, eoap, spermaceti and tallow candles. 11) Copper and brass wares, 
particularly utensils for distillers, sugar refiners and brewers; andirons and other 
articles for household use, philosophical apparatus. 12) Tinwares for most purposes 
of ordinary use. 13) Carriages of all kinds. 14) Snuff, chewing and smoking tobacco. 
15) Starch and hair powder. 16) Lamp-black and other painters’ colors. 17) Gun¬ 
powder.” In addition, the report stated, there was a “vast scene of household manu¬ 
facturing, which contributes more largely to the supply of the community than could 
be imagined without having made it an object of particular inquiry”. 

Hamilton’s report and his correspondence on the subject of manufactures have been 
published under the editorship of A. H. Cole in Industrial and Commercial Corre¬ 
spondence of Alexander Hamilton (Business Historical Studies, Vol. I, A. W. Shaw 
Co., 1928). (Citations arc from pp. 279—80.) 
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in importance or have dropped out of the industrial picture. 
Such industries as the manufacture of aircraft, rayon, me¬ 
chanical refrigerators, collapsible tubes, artificial leather, and 
aluminum are not listed in the Census of 1899. Indeed at 
that time most of these products were unheard of. In 1929, 
on the other hand, the statistics on hammocks, horseshoes, 
oakum, and wood carpet were no longer deemed of sufficient 
importance to warrant reporting in special industrial groups. 
Of greater importance for the manufacturing structure at 
large has been the growth of certain industries, the continued 

decline of others. 

We need hardly go back to the time of Hamilton and the 
country’s first report on manufactures for evidence of the 
changing character of manufacturing operations, even 
though the comparison is most striking when made with that 
early record. Permanent shifts in emphasis as well as tenta¬ 
tive adjustments are continually taking place within the ag¬ 
gregate of manufacturing activities. Yet these changes only 
modify, in varying degree, what we believe to be more or less 
persistent attributes of manufacturing operations." For in 
large part the characteristics of a dynamic economy are 
structural, not haphazard, transient relationships. They are 
characteristics of a manufacturing system that has been built 
up over a long period j they are slow to change because of the 
stabilizing influence of human institutions, the stability of a 
slowly altering fund of capital and knowledge, and the 
peculiar and unyielding features of particular manufacturing 
operations. 


2 At various points Ch. II and III some indication of changes in the different 
relations studied has been given. Dr. Kuznets’ estimates of the value of the end- 
products of manufacturing (cited in Table i) suggest that measures relating to the 
disposition of productive resources are subject to considerable alteration during 
periods of severe recession. The 1919 and 1929 ratios arc almost identical, however. 
Indeed, the stability of the percentage apportionment between capital formation and 
consumers’ outlay (at a later stage than that to which the capital-consumption 
goods ratio we have examined relates) during this full period is commented upon 
by Dr. Kuznets in the presentation of his measures (National Income and Capital 
Formation, 1 <) 1 g-tgj 5, National Bureau of Economic Research, 1937 . PP- 4 6- 7 )- 
The few comparisons made of the relative importance of productive factors for 
19:9 and other years (pp. 60, 73, 100) indicate an equally high uniformity. 
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SUMMARY . . 

The manufacturing structure might be described in various 
ways, with varying emphasis upon its different aspects. It is 
not our purpose to explore the concept. We simply try to 
suggest certain characteristics of manufacturing activities by 
means of a cross-section picture. It is as if from a reel o 
motion picture film a single still photograph had been 
abstracted. For we have taken, at what amounts to an instant 
in time, a ‘still’ photograph of a dynamic economy. W e have 
done this in order to determine, for at least one short period, 
the various interrelations and characteristics of a most im¬ 
portant type of productive activity. We presume no static 
equilibrium on the basis of our findings. We simply say that 
at the brink of the greatest recession in business activity of 
which we have record, this is what those engaged in manu¬ 
facturing were doing. We present, as of 1929, no ^gnosis 
of incipient ills. We believe that the persistent relationships 
of the structure we would describe have a life span longer 
than the average business cycle To the degree that our 

measures 

better understanding of all business cycles, and not alone of 
the major collapse that followed so closely the period to 

which they relate. „ r 

To two closely related aspects of the structure of manu¬ 
facturing production attention has mainly been devoted: ( 1) 

the allocation of economic resources to the manufaC ^ e °[ 
different classes of goods; (2) the relative use of different 
productive factors. A complete cross-section view of the 
manufacturing structure might touch also on the extent o 
corporate ownership or the regional distribution of manu¬ 
facturing activity. Problems of personnel, of •abot relations, 
and of character of work might also be considered How v , 
objective criteria for the analysis of these and other at¬ 
tributes of manufacturing are not always easily determined. 

•s~... .«.**.*.«. ‘S,;: 

"Te. a"g. r”L?o"„‘ •/ M-ry. Harcourt, Brace, 

I9J2). 
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Moreover, certain of these phases of the problem have re¬ 
ceived detailed examination elsewhere. It has seemed well to 
center our attention on the two major problems stated and to 
utilize only readily available data that give promise of im¬ 
proving our knowledge of the character of manufacturing 

Pr< Rather than attempt to summarize in this concluding 
chapter all the detail outlined in the preceding chapters and 
the nine appendices, we shall state certain general proposi¬ 
tions based on these materials, and endeavor to indicate their 
significance. Obviously such a method of review leaves much 
to be desired; it leaves unmentioned a great deal that the 
careful reader will have found by close scrutiny of the 
various tables. The following paragraphs, however, point to 


major findings. , , • 

A high percentage of the manufactured goods produced in 

1929 was destined for human consumption. Of the aggregate 
sales of manufacturing establishments in 1929, somewhat 
over 70 per cent is identified with consumers’ goods. In terms 
of value added, the ratio is exactly 70 per cent. For the more 
narrowly defined group of consumption goods, exclusive ot 
any part of producers’ supplies or construction materials, the 
percentages are 60 and 58 respectively. Unfortunately we 
have no ready means of measuring ‘output’ other than in 
these value terms, and the ‘contribution’ of the manufactur¬ 
ing enterprise is perhaps not well appraised by such market 
values. Moreover, we are not sure of the extent to which the 
flow of capital goods is diverted to replacement of existing 
capital or spent for expansion purposes. Nonetheless, great 
significance attaches to this ratio between consumption and 
capital goods, particularly in view of the greater cyclical 


4 Thc dlt , -with which we have worked are so detailed and so voluminous that some 
condensation' has been necessary. As a result, our analysis has only -gently b en 

concerned with thc description of particular manufacturing P r0 f« S , h C causc the scope 
given bv titles of individual industries and processes .s missing, it ,s because the scope 
of thc investigation and thc desire to isolate general relationships have subordinated 
the individual manufacturing activity. In A P . I and II various measures relating to the 
3.6 industry divisions recognized by thc Bureau of the Census are presented. 
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amplitude of the fluctuations in capital goods production. 
But it is just because of these different responses to changes 
in business activity that the 1929 proportions between the 
values of manufactured capital and consumption goods can¬ 
not be taken to define a persistent relationship. The general 
magnitudes of the different operations are evident, however. 
Since 1929 was on the whole a year of expanded business 
activity, the figure of 7° P er cent of the total that we as¬ 
sociate with consumption goods and related products is in all 
probability a lower limit of the measure than would be 


found in a less prosperous year. . . 

The four major divisions of consumption goods industries, 

in order of magnitude of value added by manufacture, are 

wearing apparel and personal equipment, foods, household 

goods, and motor vehicles. Together the value added m 

these four groups of industries totaled 80 per cent of the 

value added for all consumption goods in 1929, and 45 

per cent of the value added by all manufactures. 

Goods with a relatively long service life (over two years) 
made up 43 per cent of the total value of products,, 47 per 
cent of the total value added by manufacture. Roughly two- 
thirds of these durable goods were capital or construction 
goods; the other third being destined for consumption use. 
Transient goods, including all producers supplies, con¬ 
tributed approximately one-third of the total (36 per cent of 
gross value of products, 33 P<=r cent of value added) The 
Third group, semidurable goods, made up 20 per cent of both 

gross value of product and of value added. 

Most manufacturing was done in plants whose products 
we have classed as ‘finished’, that is, the products were sold 
for purposes other than further manufacture. I he extent 
of intermediary fabrication (i.e., production of unfinished 
goods relative to the production of finished goods) was 
greatest in the capital goods group and in the consumers 
goods transportation subgroup; it was least or ccr am ypes 
of consumption goods, particularly manufactured foodstuffs. 
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As a group it would appear that durable goods 6 are to a 
relatively large degree manufactured in plants at least one 
stage of manufacture removed from the ultimate users. 
While it is true that integration of ownership bridges some 
part of these necessary transfers, it remains significant that in 
the production of durable goods there are relatively more 
opportunities for industrial maladjustments. The point is 
even more suggestive when we observe that of all groups ot 
manufacturing industries those that make durable goods 
(particularly durable capital goods) call for relatively more 
labor effort. These durable goods industries employ roughly 
half the wage earners in manufacturing, which is con¬ 
siderably above the corresponding proportion for value of 
product (43 per cent). When considered with reference to 
the wide cyclical amplitude in the output of durable goods, 
these factors serve to emphasize the strategic importance ot 
the durable goods industries in any explanation of business 


fluctuations. 

For the most part, manufacturing involves the processing 
of nonagricultural materials. Value added by the fabrication 
of farm and animal products was but little more than one- 
fourth of the total value added by manufacture in 1929. 
On this criterion, the most important materials were metals, 
whose fabrication accounted for 38 per cent of total value 
added. The iron group alone accounted for 31 per cent. The 
fabrication of nonfarm materials required twice as many 
wage earners as did the processing of farm products. In terms 
of their value as they enter the first stage of manufacture, 
however, farm materials are unquestionably more important. 
Only when we examine the extent of their processing in the 
manufacturing industries does their importance in the manu¬ 
facturing process shrink. Our estimates suggest a sixfold 

a Wc have no direct estimate of the value of products of finished or unfinished durable 
goods. All capital goods arc durable by definition, and most of the consumer* trans¬ 
portation goods arc durable also. Construction materials arc also durable in their final 
Lsc and, while for the most part they arc here classified as ‘finished’ because they re¬ 
ceive no further fabrication in the manufacturing system, arc destined to undergo 
considerable change in form beyond the factory door. 
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not. Rather, it is in the group of semidurable consumption 
goods, chiefly textiles and textile products, that the prop 
tion of total wage earners is large, relat.ve to other,terns. 
When we examine wages paid, rather than numi er g 

earners, however, the relation is reversed, for the rat o fo 
the subgroup durable consumptmn goods more closely r 
sembles^the ratio for capital goods. The durable goods m- 
dustries’ share of total wages exceeds the proportion of total 
wage earners associated with these mdustnes. In 
goods industries, however, the percentage of total wages is 
less than the percentage of total wage earners. Jheavei ag 
wage, of course, is lower in the semidurable goods group- 
Typically, the number of salaried workers in manufactur¬ 
ing industries is roughly .5 per cent of the number of w agc 
earners. The ratio is somewhat lower for ap ta goods 

p.r.i.alarlpaafM.hed c P »l 

for finished consumption goods. ih . r 

the employment of salaried workers is reiat.ve y more fre 

quent at the later stages of manufacturing op on - lk 
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is our purpose here only to indicate the divisions of the ag¬ 
gregates among the several groups. 

The total capital invested in manufactures in 1929 we 
estimate at $50 billion. Of this amount, over one-half was 
used in consumption goods industries; as much as 70 per 
cent might be traced to the manufacture of products ulti¬ 
mately associated with consumption purposes. Fixed capital 
finds its greatest use, relative to the use made of other 
productive factors, in construction materials and producers 
supplies; notably less fixed capital was used in the consump¬ 
tion goods group. Only in the foods and transportation sup¬ 
plies subgroups of consumption goods was there a relatively 

large fixed capital investment. 

In the consumption goods group, however, is found the 
greater relative investment in circulating capital, particularly 
in the wearing apparel subgroup. No division of these capital 
items according to other classification schemes is available ex¬ 
cept on the basis of the state reports for Massachusetts and 
Pennsylvania. These data suggest that the ratio of capital to 
sales is slightly higher in the finished goods group. The ratio 
of capital to number of wage earners is higher for unfinished 
goods. 

Heaviest use is made of mechanical power in the pre¬ 
liminary stages of manufacture. The amount of aggregate 
horsepower capacity of primary movers in manufacturing in 
industries making finished goods (54 P er cen 0 Qtdt e dis¬ 
proportionate to that of other factors: 69 per cent of value of 
product, 7 1 per cent of value added, 67 per cent of number 
of wage earners, and even 7 5 P er cen * of number of salaried 
employees. 

The making of construction materials and producers’ sup¬ 
plies occasions the relatively heaviest power installations. In 
unfinished capital goods manufacture (cf. steel rolling mills) 
the share of the total power capacity identified with un¬ 
finished industries exceeds the corresponding share of num¬ 
ber of wage earners (33.5 against 28.5 per cent). On the 
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other hand, wage earners play a relatively more important 
role in the finished goods group. When we examine the 
power requirements of durable goods, we find t at on y 
durable capital and construction goods have a percentage ot 
total horsepower greater than the corresponding percentages 
for other items, such as value added or number of wage 
earners. Durable consumption goods clearly have no excep¬ 
tional need for power facilities. Nor, for that matter, have 
semidurable goods or transient products, except as has been 


S ^On the average, each wage earner in manufacturing 
establishments had available, in 1929, P°^r equipment of 
roughly five horsepower. But the amount of power available 
varied widely from industry to industry. Per capita horse¬ 
power capacity averaged 3-7 for all consumption goods 
ranging from 6.4 for the transportation supplies group to 2.1 
for the wearing apparel and personal equipment group. In 
the capital goods group 5-1 horsepower per worker was 
available, in industries manufacturing construction materials 
7.6, and in the producers’ supplies group 8.2. Although the 
comparability of the basic horsepower statistics is in some 
doubt,' the figures show with reasonable accuracy the va, y- 
ing importance of power in manufacturing production. Be¬ 
cause of the different ways and quantities in which power is 
applied, horsepower data are not the best measures of capital 
use Data based upon the assets of manufacturing corpora- 

tions are better adapted to this purpose. 

Fixed capital per manufacturing wage earner averaged 
roughly $3,000; in Massachusetts approximately $1,000 
represented machinery and tools. The fixed capital invest¬ 
ment was only $1,544 for each worker m the wearing ap¬ 
parel and other personal goods subgroup of consumption 
goods. Capital goods as a group had a per capita investment 
of $2,534, construction materials industries $ 3 , 994 , and P ro “ 

> See loo,no,. ,0, Ch. 1, for . di.<u..io„ of .he merh. o. -he Cen.u. 


figures. 
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ducers’ supplies $ 4 , 952 , the hi S hest f 0 / a . ny 
Total capital per wage earner averaged $5,681 for all manu¬ 
factures as contrasted with the $3,049 per capita estimate ot 
fixed capital alone. Approximately the same increase holds 
for each group ratio. The consumption goods group ratios 
are increased most, however, on the addition of circulating 


and miscellaneous capital items. . . . . 

The input relations of manufacturing industries are evi¬ 
dent in the different elements of manufacturing cost. Chart 
III summarizes certain measures relating to elements ot 
value of product, value added, and the composite of over¬ 
head costs and profits. . 

Cost of materials (plus fuels) is the largest item of manu¬ 
facturing cost. The over-all percentage of total value ot 
product was 54.9 in 1929, although the median ratio for the 
326 industries was somewhat less (47 P e f cent )‘ Material 
costs are a smaller fraction of selling price in industries ma - 
ing finished goods than at prior stages of manufacture, and 
in industries making durable goods than in those making 
nondurable goods. 8 Such costs are relatively low for all 
capital goods, and particularly for finished capital goods. In 
contrast to 54.9 per cent for all manufacturing industries, 
material costs in industries making finished capital goods com¬ 
prised but 42.6 per cent of value of product in I 9 2 9 * 

Total wage payments were 15.9 per cent of sales, but the 
median ratio for the 326 large and small industries was 
higher, 19 per cent. Of the weighted ratios the highest, for 
the groups discussed, is that for finished capital goods, 22 per 


8 The magnitude of these ratios Is determined by the relationship between the value 
contributed in the industry- and the value created at prior productive stages. Where the 
manufacturing contribution is small, as for example in food processing, material costs 
bulk large in the final selling price. Where the fabrication process is elaborate, ana 
starts with simple raw materials, material costs tend to be low. So far as in u 
integration results in a lengthening of the manufacturing process in a given industry, 
the efleet may well be to diminish the importance of material costs m the sc ing 
price. However, the industrial unit of the Census is the establishment, not the corpora- 
don, and therefore much industrial integration does not affect the ratios here presen c 
That there arc wide variations behind the group averages goes without saving. More¬ 
over, the finished and unfinished goods groups are not directly comparable, since many 
finished goods industries cover the entire manufacturing process. 



















I,, STRUCTURE OF MANUFACTURING PRODUCTION 

cent. The lowest percentages are for finished.“ i^j'coT 
goods and transient goods. Again durable capital and co 

struction materials have a common pattern distinct from W 
of durable consumption goods. Apparently there is1 closer 
correspondence in the elements of cost between durable and 

semidurable consumption goods. 

For many purposes, wage payments are properly com¬ 
pared with costs of services originating within the man - 
facturing process itself, i.e., all costs except materials. Ac¬ 
cordingly we turn to measures of fabrication costs as per¬ 
centages of value added. Of this total, wages account for 
about 35 per cent, salaries n per cent, and overhead less 

salaries but including profits the rest, 54 P er cen ^* Con ~ 
siderable variation around these general figures is observed. 

In capital goods industries wage payments average 40 
per cent of value added. Consumption goods industries alone 
pay 33 per cent of value added in the form of wages, though 
in the food group these payments fall to less than 24 per 
cent. The ratio rises to 40 per cent in the wearing apparel 
group. The discrepancy between capital and consumption 
goods is less pronounced in the group of industries making 
unfinished products, more striking in the finished goods 
division. In all groups, wages are notably a smaller per¬ 
centage of value added in the finished goods division; other 
items, particularly miscellaneous overhead plus profits, be¬ 


ing larger. .. 

Salary payments appear to be a fairly uniform percentag 

(roughly 11 per cent) of value added for the different major 
groups of manufactured goods in 1929. In the consumption 
goods total, we know of course that they are dispropor¬ 
tionately high for the publication group; they are somewhat 
below the typical figure in the foods and private transporta¬ 
tion groups. In most instances, there are probably no sig¬ 
nificant differences in the salary ratios from group to group. 

Overhead costs other than salaries but plus profits, as a 
percentage of value added, reveals variations complementary 
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to the measures just described for wage payments, the third 
item, salaries, showing no wide differences. These : °verhea 
costs plus profits are relatively h.gh for consumption goods 
industries, particularly for foods and the items of the trans¬ 
portation groups. They are relatively low for the capita 
goods industries. The finished goods group has the hig 
relative burden of overhead. It has been suggested that 
sales effort on the part of the manufacturer 'S greater^with 

finished than with unfinished goods, and if so, 
item would reflect such efforts. For .nformat.on on the com¬ 
ponents of this residual item, typically half as “ 

value added total itself, we have turned to non-Census data. 

Treasury Department statistics on the income and ex 
penses of manufacturing corporations in 19^9 suggest th. 
of the magnitude roughly corresponding to the^Census item 
‘value added less salaries and wages’ about one-fifth repre 
seated profits (one-tenth of all fabrication costs and one- 
twentieth of value of product). Deprecation charges :ac¬ 
counted for roughly 10 per cent and taxes 6.4 l c J 

this overhead plus profits item. I he bulk of these residual 

this overne a j masked in a miscellaneous item that in 

costs, however, are masKea m a Dun _ 

1929 was 56 per cent °f t r.^mmufacturing concerns 

Z&jsiSTZ c."- - ^ 

StSSIS- "t 

some costs of distribution arc inuuu >r f , 

head item. No great differences in the chaiactcr ot thes 

costs are indicated for capital and consumption goods ,n- 
dustries. 

The significance of these conclusions depends upon several 
condido?Z In general, the measures of nKinu actunng ope, - 
tions in 1929 are important because they help to define 
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tain characteristics of the manufacturing structure. But how 
well they do this, how important the areas they define, and 
how novel the information they give, are questions yet to be 

considered. 

Certain basic measures relating to manufacturing opera¬ 
tions hitherto not available have been especially prepared 
for analysis in this study. Thus the estimates of average 
hours worked in 1929 in different manufacturing industries 
provide new measures bearing on an important aspect of pre¬ 
recession factory operations. 0 The estimates of industry-to- 
industry relationships in terms of product outlets (Ap. I) 
have made possible a new set of measures of the net value of 
manufactured goods by groups of industries and of the ex¬ 
tent to which this value originates within the manufacturing 
system (Ap. IV). One aim of the survey has been to de¬ 
termine these magnitudes—net value, man hours of labor 
effort, capital investment—associated with manufacturing 

operations in 1929. 

Most of the data presented in this volume refer to dif¬ 
ferent groups of manufacturing industries. Accordingly, the 
importance of the measures rests upon the significance of the 
classification to which they relate. The significance of certain 
of our groupings has been demonstrated by other investi¬ 
gators. In general the groups have been selected after con¬ 
sideration of their meaning with reference to the source and 
use made of productive resources. The data we have collated 
relate to broad industry divisions and are descriptive of the 
complete groups rather than of the individual industries that 
comprise them. The measures refer to selected portions of 

the economic population, as groups. 

The significance of the group measures probably varies 
according as they are: (1) measures relating to the relative 
magnitudes of the several groups (presented, for the most 
part, in Ch. II), or (2) measures of the interrelations of pro¬ 
ductive factors within the groups (cf. Ch. III). The relative 

9 These data arc discussed in Ch. I and II, and described at length in Ap. III. 



group 1 magnitudes are probably less persistent in the face of 
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that its true f^Xtur ng operations, or an unequivocal 
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u UrVey t b he ar l 0 st obvious’ eco nomic problem wMcf. confronts 
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ture in his appraisal of the composite of different productive 
activities, the student of business cycles must keep it in mind 
in his search for strategic factors in business fluctuations. 
The economic historian would find in a succession of cross- 
section studies of the productive system a wealth of informa¬ 
tion about the changing structural characteristics of the econ¬ 
omy. Since manufacturing comprises an important segment 
of the productive system, the present survey of the pattern 
of manufacturing operations contributes to a more complete 
knowledge of the “obvious problem” of which D. H. Robert¬ 
son wrote. 

The peculiarly important role of durable goods industries 
has already been mentioned. Notable is the requirement in 
their manufacture of almost one-half of all manufacturing 
resources in 1929, the more frequent transfers of the un¬ 
finished product from industry to industry resulting in in¬ 
creased opportunities for maladjustment of supply and 
demand, the relatively heavy demand for factory labor and 
the even greater relative volume of factory pay roll. The 
instability in the demand for durable goods has increased 
significance when considered in the light of the relatively 
greater influence that their manufacture exerts on the wage 
receipts of factory labor and on the entire sequence of 
manufacturing operations. 

One of the more striking contrasts revealed in the study is 
the relatively small percentage of the sum received for the 
fabrication of transient consumption goods that is disbursed 
in the form of wages and salaries. Only 38 per cent of value 
added was paid as wages or salaries in this group in 1 9 2 9 * 
other groups roughly 50 per cent of value added was paid 
to employees, the highest percentages being in the capital 
and construction goods groups. The significance of this re¬ 
lationship is obscured somewhat since we cannot trace the 
destinations of the payments for items of overhead, and 
since a somewhat greater percentage of the original sales 
price is paid, relative to other groups, for materials consumed 
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in manufacture. It would appear, however, that ant °ngma 
expenditure on other types of manufactured g° ods 
have a more immediate ramification throughout the eco 

nomic system. If so, the relationship observed probably ope - 

ates to retard business recovery and to accelerate th 
phases of business expansion, for the relative expen i 
on transient goods (foods being one major component) 
greatest during periods of business depression. 
g The ratheAmited significance of the construction mine 

cost^^irtAusT'Ade'oVdlfFerfnt productive factors, 
the lower absolute level of the totals for construction mate¬ 
rials (less than one-half that of capital goods ."99* 
limits on the significance of the construction ■^st y so f r 
as manufacturing activity is concerned. In size, 

struction materials group in manu ac urn g • , 

automobile and related products subgroup of consumers 

8 °The growth of the automotive industry and the manu- 
I he growth or vividly illustrates the chang- 

facturing activities it oc “ S fa y cturing and the chang¬ 
ing structural composition of m.t Jf b have long 

ing “harvest of enjoyment^I“^*^ese industries but it 
testified to the exceptional gro nne-tenth of all 

is nonetheless striking to find approxima y j j ta j 

mTuliins I™-'-' . » 

rcSK'-Zi t res 

group of consumption goods in us 

No I,,, boon “* < t, 

Siirrrr 1 z», t ^ -«»»» ^ ■ 
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practical basis of control. Studies of the changing pattern of 
production, however, should further the understanding of 
conditions favorable to economic stability. Such studies, 
covering wide areas of the economic system and relating to 
successive periods, would seem to be prerequisite to a far- 
seeing consideration of actual and desirable ways of utilizing 
the nation’s economic resources. This cross-section view of 
manufacturing production in 1929 is a step in this direction. 



Appendix I 

Classification of Manufacturing Industries 
1929 
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Census industry number , h ve b een allocated 

and in what proportions in the text, 

according to the four classifi Modification of a particular m- 

In most instances the a PP^P riate ^^ tion G f its products. The 
dustry is indicated by the Cens p d products (Classifica- 

divisions between unfinished published by the 

tion A) are based for the mo p Manufacturing 

Bureau of the Census in ?»Monof Sties o ^ ^ 

Plants, and parallel Certa ”' ^ 

the National Bureau swd f c ati P nS) ch , efly th classification 
ceptions to Dr. Kuznccs e rnnsumed outside the manu- 

as ‘finished’ of producers supp ^ text an< } ; n Appendix IV. 

facturing system, are indie accor ding to the ultimate use 

Divisions of an industry r Classification C) are explained 

made of the industry s pro uc ( . industries, in detailed 

in column 7 of the table and, tor cerca 


notes. . -r nn industry is based upon the 

In general the classification produced. Whenever the 

character of the major Qr more catcg orics of a par- 

industry s products fall industry is included in each 

ticular classification scheme, commodity totals. Since 

division with weights determ,ned in these 
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any serious error. When the analysis is based on the reported 

distribution of sales, or where special industry data are available, 

the discrepancies between industry and commodity data are 

unimportant. 


Classification 
A Stage of Fabrication 

Key 1 Finished 
2 Unfinished 

B Durability in Use 

Key 1 Durable 

2 Semidurable 

3 Transient 

C Character of Ultimate Use 

Key 1 Consumption goods 

11 Foods, tobacco, beverages 

12 Wearing apparel and personal equipment 

13 House furnishings and household supplies 
14. Publications 

15 Transportation 

a Motor cars 
b Gasoline and oil 
c Rubber tires 
d Other 

16 Fuel and lighting 

17 Drugs, medicines, and sundries 
1 8 Recreation 

2 Construction materials 

3 Capital equipment 

4 Producers’ supplies 

41 Producers’ fuels and materials 

42 Containers 

43 Other producers’ supplies 
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CLASSIFICATION OF INDUSTRIES 

D Chief Source of Material 

Key i Agricultural 

11 Farm, except animal 

12 Animal 

2 Nonagricultural 

21 Forest 

22 Mineral 

a Metal 
b Nonmetal 

3 Mixed 

Alternate Classification (D) 

Key A Vegetable 
B Animal 
C Fibres 
D Wood 
E Iron 

F Nonfcrrous metal 
G Nonmetallic mineral 
H Chemicals 
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Table 1 

Entries in columns (3), (4), ( 5 )? (6) are explained in the 
preceding description of the classification schemes employed. 
Where more than one entry is made, the first of each pair of 
figures represents the classification group, the second (following 
the colon) represents the percentage of the industry total 
identified with that group. The symbols in column (7) refer 
to the chief basis for the estimated industry divisions in column 
5 (classification according to ultimate use). The key to these 
symbols is as follows: C, division based on commodity tables 
of the Census of Manufactures, 1929; D, Distribution of Sales 
of Manufacturing Plants , 1929 (Bureau of the Census) j F, 
Facts and Figures of the Automobile Industry (National Auto¬ 
mobile Chamber of Commerce, 1929) ; I, Industry information, 
much of it unpublished \ K, data from the National Bureau 
study of capital formation conducted by Simon Kuznetsj L, 
Fligh Level Consumption by W. H. Lough and M. R. Gains- 
brughj M, Materials consumed as reported in the Census of 
Manufactures, 1929; R, Mineral Resources of the United 
States (Bureau of Mines) ; Z, approximate division, based on no 
statistical evidence. Lower case letters refer to detailed de¬ 
scriptions for selected industries given at the end of the table. 
Numbers refer to specific publications listed at the end of the 
table. 


In¬ 

dus¬ 

try 

No. 

(0 


101 

102 

103 

104 


i°5 


Industry 

(*) 

Food and Kindred 
Products 

Beverages 
Bread and other 
bakery products 
Butter 

Canning and pre¬ 
serving: Fish, 
crabs, shrimps, 
oysters, and clams 
Canning and pre¬ 
serving: Fruits and 
vegetables; pickles, 
jellies, preserves, 
and sauces 


Stage of 
fabrica¬ 
tion 

(3) 


CLASSIFICATION 

B C 

Character 

Durability of ulti- 
in use mate use 


(4) 


( 5 ) 


1 :g6,2:4 


3 

3 


11 

11 

11 


D 

Chief 
source 
of ma¬ 
terial 
( 6 ) 


11A 

11A 

12B 


Notes on 
Classifi¬ 
cation 

C 

(7) 


I I 


I2B 


I I 


ii A 
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In¬ 

dus¬ 

try 

No. 

(i) 


Industry 

( 2 ) 


Stage of 
fabrica¬ 
tion 
(3) 


i 

i 

i 


106 Cereal preparations 

107 Cheese 

108 Chewing gum 

109 Chocolate and cocoa 

products, not inch 
confectionery i’ 75> 2:2 5 

no Coffee and spice, 

roasting and grind- 

111 Condensed and 

evaporated milk 1:71,2:29 

112 Confectionery 1 

113 Corn sirup, corn 

sugar, corn oil, and 

starch 1:56,2:44 

114 Feeds, prepared, for 

animals and fowls 2 

115 Flavoring extracts 

and flavoring 

sirups i: 7 S> 2:25 

116 Flour and other grain 

mill products i: 5 °» 2: 5 ° 

117 Food preparations, 

n.e.c. 1 

118 Icecream 1 

119 Ice, mfd. 1:54,2:46 

120 Shortenings (not 

inch lard) and 

vegetable cooking 

oils 1:83,2:17 

121 Macaroni, spaghetti, 

vermicelli, and 
noodles x 

122 Malt 1:46,2:54 

123 Meat packing, 

wholesale i : 93 > 2: 7 

124 Oleomargarine, not 

made in meat 
packing establish¬ 
ments 1 

125 Peanuts, walnuts, 

and other nuts, 
proccsscdorshclled 1:92,2: o 

126 Poultry killing, dress¬ 

ing and packing, 
wholesale 1 

127 Rice cleaning and 

polishing 1 '.82,2:18 


B 

C 

D 



Chief 


Character 

source 

rability 

of ulti¬ 

of ma- 

n use 

mate use 

terial 

(4) 

(5) 

(6) 

X 

11 

11A 


11 

12B 

3 

11 

11A 

3 

11 

11A 

3 

11 

11A 

X 

11 

12B 

3 

11 

11A 

3 

11 

11A 

3 

4i 

11A 

3 

11 

11A 

3 

11 

11A 

X 

11 

11A 

3 

11 

12B 

3 

11:54.43:46 

3 

3 

11 

11A 

3 

11 

11A 

3 

11 

11A 

2:4.3:96 

11:96,12:4 

12B 

3 

11 

11A 

3 

11 

11A 

3 

11 

12B 

3 

11 

11A 


Notes on 
Classifi¬ 
cation 

C 

(7) 


D 


C 
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B C 

APPENDIX I 

D 

In¬ 

dus¬ 

Stage of 


Character 

Chief Notes on 
source Classifi- 

try 

fabrica- 

Durability 

of ulti¬ 

of ma- cation 

No. 

Industry tion 

in use 

mate use 

tcrial C 

(0 

(2) (3) 

( 4 ) 

( 5 ) 

( 6 ) ( 7 ) 

128 

Sausage, meat pud¬ 
ding, headcheese, 
etc., and sausage 
casings, not made 
in meat packing 
establishments 1 -.90,2:10 

3 

11 

I2B 

129 

Sugar, beet 1:68,2:32 

3 

11 

11A 

130 

Sugar, cane, not inch 
products of refin¬ 
eries 1:68,2:32 

3 

11 

11A 

131 

Sugar refining, cane 1:68,2:32 
Vinegar and cider 1:90,2:10 

3 

11 

11A 

132 

3 

11 

11A 

201 

Textiles and their 

Products 

Artificial leather 2 

2 

13:68,15^:32 

11C CF 

202 

Asphaltcd-felt-basc 

floor covering 1 

2 

13 

3 

203 

•Awnings, tents, 
sails, and canvas 
covers 1 

1 

18:25,3:75 

11C I 

204 

•Hags, other than 
paper, not made in 
textile mills 2 

2 

3 

11C 

205 

•Belting other than 
leather and rubber, 
not made in textile 
mills i 

2 

3 

11C 

206 

Carpets and rugs, 

rag 1 

1 

13 

I2C 

207 

Carpets and rugs, 
wool, other than 
^ rag 1 

1 

13:77,3:23 

12C CIi 

208 

Clothing(except 
work clothing) 
men's, youths’, 
and boys’, n.c.c. 1:93,2:7 

2 

12 

12C 

209 

Clothing, men’s, but¬ 
tonholes 2 

2 

12 

I2C 

210 

Clothing, women’s, 1:94,2:6 

2 

12 

11:75,12:25, 

211 

n.c.c. 

Clothing, work (inch 
sheep-lined and 
blanket-lined work 
coats but not 

shirts), men’s 1:93,2:7 

2 

12 

c 

11C 

212 

Cloth sponging and 

refinishing 2 

Collars, men’s 1 

2 

12 

I2C 

213 

2 

12 

11C 

214 

Cordage and twine 2 

2 

43 

11C 
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A B C 


In¬ 

dus¬ 

try 


Stage of 
fabrica¬ 

Durability 

Character 
of ulti¬ 

No. 

Industry 

tion 

in use 

mate use 

(1) 

(2) 

( 3 ) 

( 4 ) 

( 5 ) 

21s 

Corsets and allied 
garments 

1 

2 

12 

216 

Cotton goods 

1:33.2:67 

2 

12:61,13:23 

217 

Cotton small wares 

1:33,2:67 

2 

153:8,3:4, 

43:4 

12:95.3:5 

218 

Dyeing and finishing 
textiles 

2 

2 

I 2:80,13:20 

219 

Embroideries 

2 

2 

1 2 

220 

Felt goods, wool, 
hair, or jute 

2 

1 

12:50,3:50 

221 

Flags and banners 

1 

2 

43 

222 

Flax and hemp, 
dressed 

2 

2 

12:50,13:50 

223 

224 

Furnishing goods, 
men’s, n.e.c. 

Gloves and mittens, 
cloth or cloth and 
leather combined, 
made from pur¬ 
chased fabrics 

1 

1 

2 

2 

12 

1 2 

225 

Haircloth 

2 

2 

12:40,13:60 

226 

Handkerchiefs 

1 

2 

12 

227 

Hat and cap ma¬ 
terials, men's 

2 

2 

12 

228 

Hats and caps, ex¬ 
cept felt and 
straw, men's 

1 

2 

12 

229 

Hats, fur-felt 

1:75,2:25 

2 

1 2 

230 

Hats, wool-felt 

1160,2:40 

2 

12 

231 

•Horse blankets, fly 
nets, and related 
products 

1 

1 

3 

232 

House-furnishing 
goods, n.e.c. 

X 

2 

*3 

233 

Jute goods 

2 

2 

43 

234 

Knit goods 

1:94,2: 6 

2 

I 2 

235 

Lace goods 

1:75,2:25 

2 

12:43,13:57 

236 

Linen goods 

1.58,2:42 

2 

12:50,13:50 

237 

Linoleum 

1 

2 

1 3 ; 6o, 3:40 

238 

Mats and matting, 
grass and coir 

1 

1 

13 

239 

Millinery 

1:91,2: 9 

2 

1 2 

240 

•Nets and seines 

1 

2 

3 

241 

Oilcloth 

1 

2 

»3 



Chief 
source 
of ma¬ 
terial 


( 6 ) 


i iC 
i iC 

i iC 
3 

nC 

12C 

11C 

nC 

1 iC 


11C 

3 

11C 

12C 


11: 5 o 
12:50 

C 

1 2C 
12C 


1 iC 


11C 

11C 

11:8o 
12:20 
C 

11C 
1 iC 
3 


11C 

ifc 

11C 


Notes on 
Classifi¬ 
cation 
C 
( 7 ) 


CIi 

c 

II 


c 

z 


c 


c 

z 

1 
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In¬ 

dus¬ 

try 

No. Industry 

(1) (’) 

242 Regalia, badges, and 

emblems 

243 Shirts 

244 Silk and rayon mfrs, 

245 Suspenders, garters, 

and other elastic 
woven goods, 
made from pur¬ 
chased webbing 

246 Trimmings (not 

made in textile 
mills) and stamped 
art goods for em¬ 
broidering 

247 Upholstering ma¬ 

terials, n.e.c. 

248 Waste 

249 Woolen goods 

250 Wool pulling 

251 Wool scouring 

252 Wool shoddy 

253 Worsted goods 


Forest Products 

301 Baskets and rattan 

and willow ware, 
not inch furniture 

302 ‘Billiard and pool 

tables, bowling 
alleys, and acces¬ 
sories 

303 Boxes, cigar, wooden 

304 Boxes, wooden, ex¬ 

cept cigar boxes 

305 Caskets, coffins, bur¬ 

ial cases, and other 
morticians’ goods 

306 ‘Cooperage 

307 Cork products 

308 Excelsior 

309 Furniture, inch store 

and office fixtures 

310 ‘Lasts and related 

products 


A 

B 

c 

D 





Chief 

Notes on 

Stage of 


Character 

source 

Classifi¬ 

fabrica¬ 

Durability 

of ulti¬ 

of ma¬ 

cation 

tion 

in use 

mate use 

terial 

C 

( 3 ) 

( 4 ) 

( 5 ) 

(6) 

( 7 ) 

1 

I 

18 

11C 


1:92,2: 8 

2 

12 

11C 


i: 2 S, 2 : 7 S 

2 

12:99,13: 1 

3 

Cl 1 

1 

2 

12 

11C 



1 : 41 , 2:59 

2 

12 

11C 


2 

I 

13 

3 


2 

3 

43 

11C 


1:13,2:87 

2 

12:87,13:4 
153:9 

12C 

CF 

2 

2 

12 

12C 


2 

2 

12 

12C 


2 

2 

12 

12C 


1:13,2:87 

2 

12:87,13:4 

12C 

CF 


i5a:9 


I 

3 

42 

2 1 D 

C 

I 

i 

18:33, 3:67 

2 iD 

CZ 

2 

3 

42 

21D 


2 

3 

42 

21D 


I 

3 

12 

21D 


2 

1:50,3:50 

3:50,42:50 

21D 

C 

2 

1:40,2:30 

13:30, 2:40 

21D 

C 


3:30 

42:30 



2 

3 

42 

2 iD 


I 

1 

13:72, 3:28 

21D 

C 

I 

1 

3 

21D 

C 
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CLASSIFICATION OF INDUSTRIES 

CLASSIFICATION 

ABC 


In¬ 

dus¬ 

try 

No. 

(*) 


Industry 

(2) 


Stage of 
fabrica¬ 
tion 
( 3 ) 


Character 


3H *Lumbcr and timber 
products, n.e.c. 


3 ” 

3*3 

3*4 


3*5 

3*6 


3*7 


3 * 8 


3*9 

320 


Matches 

Mirror and picture 
frames 

Planing-mill prod¬ 
ucts (inch general 
millwork) not 
made in planing 
mills connected 
with sawmills 
Pulp goods 
Refrigerators and re¬ 
frigerator cabinets, 
cxcl. mechanical 
refrigerating equip¬ 
ment 

Turpentine and rosin 

Window and door 
screens and 
weather strip 
•Wood preserving 
Wood turned and 
shaped and other 
wooden goods, 
n.e.c. 


2 

2 


1 

2 


2 

*3 


1 :6o,2 ‘.40 
2 


1 13:68,3:32 

2 : 77 , 3:23 12:2,13:16 
14:23,2:50 

43:9 


1 

2 


2 

2 


D 

Chief 
source 
of ma- 


in use 

mate use 

terial 

(4) 

( 5 ) 

( 6 ) 

1:83,3:* 7 

12:1,* 3-5 
14:1,153:2 

21D 


18:1,2:50 

3:24,42:16 

21D 

3 

11 

1 

*3 

21D 


1:26,2:74 


13:49,*5^ 
18:4,3:45 


21D 
21D 


21D 
21D 


21D 
21D 


21D 


Paper and allied 
Products 

Bags, paper, cxcl. 
those made in 
paper mills 
Boxes, paper, n.e.c. 
Cardboard, not made 
in paper mills 
Card cutting and 
designing 
Envelopes 
Labels and tags 
Paper 

408 Paper goods, n.e.c. 


401 


402 

403 

404 

405 

406 

407 


2 

3 

42 

2 

3 

42 

2 

3 

42 

2 

2 

43 

1 -.20,2:80 

3 

I 3 : 20 . 43 :80 

2 

3 

43 

1:10,2:90 

2:4,3:96 

13:12,14:28 
2: 4,43:56 

1 : 50 , 2:50 

3 

13:5°,* 4 :l8 
43:32 


2 lD 
21 D 

21 D 

21 1) 
21 D 

2II) 

2lD 


21 


1) 


Notes on 
Classifi¬ 
cation 

C 

( 7 ) 


a 


C 

C2 



C 

C 
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CLASSIFICATION 


APPENDIX I 




A 

B 

C 

D 


In¬ 





Chief 

Notes on 

dus¬ 


Stage of 


Character 

source 

Classifi¬ 

try 


fabrica¬ 

Durability 

of ulti¬ 

of ma¬ 

cation 

No. 

Industry 

tion 

in use 

mate use 

terial 

C 

(0 

(2) 

( 3 ) 

( 4 ) 

( 5 ) 

(6) 

( 7 ) 

410 

Pulp (wood and 







other fiber) 

2 

2 -4,3 .96 

13:12,14:28 

21D 






2: 4,43:56 



411 

Wall paper 

2 

2 

2 

21D 



Printing , Publish¬ 
ing, and allied In¬ 
dustries 


501 

Bookbinding and 
blank-book mak¬ 
ing 

1:33,2:67 

3 

*4 

21 D 

502 

Engravers’ materials 

2 

3 

43 

3 

503 

•Engraving (other 
than steel, copper¬ 
plate, or wood), 
chasing, etching, 
and diesinking 

2 

i 

3 

22aF 

504 

Engraving, steel and 
copperplate, and 
plate printing 

2 

3 

14 

22a, 

5 °S 

Engraving, wood 

2 

3 

E 

14 

; 5 °,F; 5 o 
21D 

506 

Lithographing 

2 

3 

14 

3 

507 

Photo-engraving, not 
done in printing 
establishments 

2 

3 

*4 

22aF 

508 

Printing and publish¬ 
ing, book and job 

1121,2:79 

3 

14 : 21 , 43:79 

21D 

509 

Printing and publish¬ 
ing, music 

1 

3 

14 

2 i D 

5 io 

Printing and publish¬ 
ing, newspaper and 
periodical 

•Printing materials, 
not inch type or in 

1 

3 


21D 

5 > 1 

k 1 

1 

3 

22aE 

512 

Stereotyping and 
electrotyping, not 
done in printing 
establishments 

2 

3 

14 

22aF 

5*3 

•Type founding 

2 

1 

3 

22aF 


Chemicals and allied 
Products 

601 Alcohol* ethyl, and 

distilled liquors 1:43,2:57 113,2:8 11:20,12:3 11A 

3:89 13: 3 .iSa :36 

17: 8, 2: 5 

41:25 


CD 



CLASSIFICATION 


OF INDUSTRIES 

CLASSIFICATION 

A B C 


I 51 


In¬ 

dus¬ 

try 

No. 

(*) 

602 

603 


604 

605 

606 


607 

608 


Industry 

(2) 

Ammunition and re¬ 
lated products 
Baking powders, 
yeast, and other 
leavening com¬ 
pounds 

Blacking, stains, and 
dressings 

Bluing 

Bone black, carbon 
black, and lamp¬ 
black 

Candles 

Chemicals, n.e.c. 


Stage of .... Character 

fabrica- Durability of ulti- 
in use 
( 4 ) 


tion 

( 3 ) 


mate use 
( 5 ) 


D 

Chief 
source 
of ma¬ 
terial 
( 6 ) 


Notes on 
Classifi¬ 
cation 

c 

( 7 ) 


18:70,4* "3® 22aI ' C 


1:56,2:44 


3 

3 


11 

1 2 :? 5 ' 43 :2 5 

*3 


1:8,2:92 


2:70,3:30 11:12,14:18 

150:63,2:7 

13:40,43:60 
11 -.2,12:24 


3 

1:5. 2:26 

3 :6 9 


11A 


3 

I2bH 


2 2bG 

I2B 


609 Cleaning and polish 

ing preparations 

610 Compressed and 

liquefied gases 

611 Druggists* prepara¬ 

tions 

612 Drug grinding 

613 Explosives 

614 Fertilizers 

615 Fireworks 

616 Glue and gelatin 

617 Grease and tallow, 

not inch lubricat¬ 
ing greases 

618 Ink, printing 

619 Ink, writing 

620 Liquors, vinous 

621 Mucilage, pa6tc, and 

other adhesives, 
except glue and 
rubber cement 

622 Oil, cake, and meal, 

cottonseed 

623 Oil, cake, and meal, 

linseed 

624 Oils, essential 


1:82,2:18 


1:90,2:10 

1:67,2:33 


1:52,2:4s 
2 


13:4,14:* 
15a:*,15k: 3 
2:2,30 
41:58,42:* 

*3 


3 4 * 

3 17 

3 17 

1:13,3:87 18:10,2:13 

4i:77 

3 4* 

3 > 8 

3 li: 23 . 43:77 

3 13:67,43:33 

3 43 

3 i 3 : 9 0 , 43 :, ° 

* *7 


3 1302,43:48 

2:11,3:89 11:46,12:1* 

13:4,4* ; 39 


12B 

22 b! I 

2 2bH 

11A 


1 -.50,2:50 2:63,3:37 

43 *3 / 

2 3 17 


3 

11A 

11A 
21D 


DS 


CR 

D 


2 2bH 
22bH 

3 

22 bH C3 

2 2l»H 
2 2 b 1 I 

12 B c 


c 4 

K. 


K 

Cs 


C S 
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APPENDIX I 


CLASSIFICATION 

A B C D 

In- Chief Notes on 

dus- Stage of Character source Classifi- 

try fabrica- Durability of ulti- of ma- cation 


No. Industry tion 

(0 (2) ( 3 ) 


625 

Oils, n.c.c. 

2 

626 

Paints and varnishes 

1:10,2:90 

627 

Patent or proprie¬ 
tary medicines and 



compounds 

1 

628 

Perfumes, cosmetics, 
and other toilet 



preparations 

1 

629 

Rayon and allied 



products 

2 

630 

Salt 

1:20,2:80 

631 

Soap 

1:90,2:10 

632 

Tanning materials, 
natural dyestuffs, 
mordants and as¬ 


sistants, and sizes 
Wood distillation 
and charcoal 

2 

633 



manufacture 

Products of Petro¬ 
leum and Coal 

2 

701 

Coke, not inch gas- 



house coke 

1:20,2:80 

702 

Fuel, briquettes and 


boulcts 

1 

703 

Gas, mfd., illumi¬ 



nating and heating 

1:78,2:22 

704 

Lubricating oils and 
greases, not made 
in petroleum re¬ 


fineries 

1:28,2:72 

70s 

Petroleum refining 

Rubber Products 

1:46,2:54 

801 

Boots and shoes, 



rubber 

1 

802 

Rubber goods, other 
than tires, inner 
tubes, and boots 



and shoes 

1120,2:80 

803 

Rubber tires and 



inner tubes 

1:69,2:31 


in use 

mate use 

terial 

c 

( 4 ) 

(5) 

(6) 

( 7 ) 

2:4,3:96 

11:27,12:15 
i3:3S, 24, 
43^9 

3 

C6 

2 

13:18,153:11 

150:3,2:68 

3 

CR 

3 

17 

3 


2 

12 

3 


2 

12 

nC:50 

2iD:5o 


3 

11:20,43:80 

22bG 

cl 

3 

12:27,13:73 

3 

2 

12 

21D 


3 

4i 

21 D 


1:80,3:20 

16:20,41:8o 

22bG 

CR 

3 

16 

2 2bG 


3 

16:78,41:22 

22bG 

CR 

3 

1515:28,41:72 

22bG 

CR8 

2:2,3:98 

151x41,16:7 

2:2,41:50 

22bG 

CR8 

2 

12 

2 1 D 

Cl 

2 

12:23,13:10 

153:16,17:5 

18 = 3 , 3'-43 

2 I D 


2 

12:3,13:2 

I 5 a: 2 ,i 5 c :88 

3 o 

21D 

Cl 
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CLASSIFICATION OF INDUSTRIES 

CLASSIFICATION 


In¬ 

dus¬ 

try 

No. 

(i) 


QOI 

902 


903 

904 

905 

906 

907 


908 

909 

910 



A 

B 

C 

D 






Chief 

Notes on 


Stage of 
fabrica¬ 
tion 
( 3 ) 


Character 

source 

Classifi- 

• 

Industry 

(2) 

Durability 
in use 
( 4 ) 

of ulti¬ 
mate use 

(s) 

of ma¬ 
terial 
(6) 

cation 

c 

(7) 

Leather and its 






Manufactures 



7 

12B 


•Belting, leather 

Boot and shoe cut 

1 

1 

.5 



stock, not made in 
boot and shoe 


y 

12 

12B 


factories 

Boot and shoe find¬ 

2 

X 




ings, not made in 
boot and shoe 


y 

12 

3 


factories 

2 





Boots and shoes, 


y 

I 2 

12B 


other than rubber 

1 

X 




Gloves and mittens, 


y 

12 

12B 


leather 

1 

X 

y 

I 2 

12B 


Leather goods, n.e.c. 
Leather: Tanned, 

1:8o,2 = 20 

X 




curried, and 


y 

I 2 : 85 , 13:7 

12B 

c 

finished 

2 

• 

3:8 



Pockctbooks, purses. 

1 

2 

12 

12B 


and cardcases 

I 




DL 

•Saddlery and har¬ 

V 

I 

15^:25,3:75 

12B 

ness 

1 



12B 


Trunks, suitcases, 


1 

I 2 


and bags 

1 

• 





Stone, Clay , and 
Glass Products 

1001 Asbestos products, 

other than steam 
packing or pipe 
and boiler cover¬ 
ing 

1002 •Cement 

1003 China firing and dec¬ 

orating, not done 
in potteries 

1004 Clav products (other 

than pottery) and 
nonclay refracto¬ 
ries 

1005 Concrete products 

1006 ^Crucibles 

1007 *Emery wheels and 

other abrasive and 
polishing appli¬ 
ances 


1:40,2:60 I5a:40, 

2:40,3:20 

1 2 


1 13 


1:75,2:2s 2:75,43 :2 S 

1 2 

1 3 


1 


3 


22bG C 
22bG C 


22bG 


2 2bG C 
2 2bG 
22bG 


2 2bG 
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A 

In¬ 



dus¬ 


Stage of 

try 


fabrica¬ 

No. 

Industry' 

tion 

(0 

(2) 

( 3 ) 

1008 

Glass 

1:25,2:75 

1009 

Glass products (ex- 



ccpt mirrors) made 
from purchased 
glass 1:31,2:69 

1010 ^Graphite, ground 

and refined 2 

1012 *Honcs, whetstones, 

and similar prod¬ 
ucts i 

1013 Lime 2 

1014 Marble, granite, 

slate, and other 

stone products 1:32,2:68 

1015 Minerals and earths, 

ground or other¬ 
wise treated 2 

1016 Mirrors, framed and 

un framed 1:61,2:39 

1017 Pottery, inch porce¬ 

lain ware 1:54,2:46 

1018 Sand-line brick 2 

1019 Statuary and art 

goods, factory 

product 1:34,2:66 

1020 wall plaster, wall 

board, and floor 
composition 2 


Iron and Steel and 
their Products, not 
incl. Machinery 


1101 

•Bolts, nuts, wash- 


ers, and 

rivets, not 


made in 

rolling 


mills 

1102 

•Cast-iron 

pipe 

1103 

Cutlery (not incl. 


silver and plated 
cutlery) and edge 
tools 


1104 Doors, shutters, and 

window sash and 
frames, metal 2 

1105 Files 


APPENDIX I 


CLASSIFICATION 


B 

C 

D 

Chief 

Notes on 


Character 

source 

Classifi¬ 

Durability 

of ulti¬ 

of ma¬ 

cation 

in use 

mate use 

terial 

C 

( 4 ) 

( 5 ) 

( 6 ) 

( 7 ) 

1:43,2:25 

3:32 

13:25,153:13 

2:17,3:13 

42:32 

22bG 

CFI 


1 

13:50,2:50 

22bG 

CSZ9 

1:65,2:8 

13:15,2:8 

22bG 

R 

3:27 

3:65,43:12 



1 

3 

22bG 


1:91,3:9 

14:9,2:44 

3:11,41:36 

2 2bG 

R 

1 

2 

2 2bG 

C 

3 

41 

22bG 


1 

13:61,3:39 

22bG 

K 

1 

13:43,2:45 

3:12 

22bG 

C 

1 

2 

22bG 


1 

13 

2 2bG 


1 

2 

• 

22bG 



I 

2:76,3:24 

22aE 

C 

I 

2 

22aE 


* 00 , 3:50 

12:50,13:22 

22aE 

c 


3:28 



I 

2 

22aE 


2 

43 

22aE 




CLASSIFICAT 


ION OF INDUSTRIES 


155 


In¬ 

dus¬ 

try 

No. Industry 

(0 < 2 > 

1106 Firearms 

1107 ‘Forgings, iron and 

steel, not made in 
rolling mills 

1108 Galvanizing and 

other coating, not 
done in rolling 
mills 

1109 Hardware, n.c.c. 


CLASSIFICATION 


A 

B 

c 

D 

Chief 

Stage of 
fabrica¬ 
tion 
( 3 ) 

Durability 
in use 
( 4 ) 

Character 
of ulti¬ 
mate use 
( 5 ) 

source 
of ma¬ 
terial 
(6) 

1 

1 

18 

22a E 

•> 

1 

3 

22a t 


2 

i:i8,2:82 


I 

I 


2 

13:46,152:28 

2:26 


2 2aE 

2 2a F 


Notes on 
Classifi¬ 
cation 

C 

( 7 ) 


Cl 


1110 * Iron and steel: 

Blast furnaces 


2 


i: 93 - 3:7 


13 : 4 . 153:15 

2 : 27 . 3:47 

42:7 


2 2aF. 


Md 


1111 *Iron and steel, 

processed 

1112 ‘Iron and steel: 

Steel works and 
rolling mills 


2 


1 


3 


22 aE 


2 


1 :9 2.3:8 


13:4.153:15 

2:28,3:45 

42:8 


2 2aE 


c 


1 1 13 Nails, spikes, etc., 

not made in roll¬ 
ing mills or wire 
mills 

1114 Plumbers’supplies, 

not inch pipe or 
vitreous-china 
sanitary ware 

1115 ‘Safes and vaults 

1116 ‘Saws 

1117 ‘Screw-machine 

products and wood 
screws 

1118 Springs, steel, except 

wire, not made in 


1119 

rolling mills 

Steam fittings and 

2 

steam and hot- 
water heating ap¬ 
paratus 

2 


1120 

•Steel barrels, kegs, 


and drums 

1 

1121 

Stoves and ranges 



(other than elec¬ 
tric) and warm-air 



furnaces 

1 


1 

2 

22 aE 


1 

2 

22a 


a 


E:so,F: 5 ° 


1 

3 

2 2aE 


I 

3 

22 ali 


I 

2:1 2,3:88 

2 2aE 

C 

I 

i 5 a: 77 . 3 : 

23 22aE 

Cio 

1 

2 

22aE 


I 

3 

22aE 


1 

13 

22aE 
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A 

In- 

dus- 


Stage of 

try 


fabrica¬ 

No. 

Industry 

tion 

(0 

(2) 

(3) 

1122 

•Structural and or¬ 
namental iron and 
steel work, not 
made in rolling 



mills 

2 

1123 

Tin cans and other 



tinware, n.c.c. 

2 

1125 

•Tools, not incl. edge 
tools, machine 



tools, files, or saws 

1 

1126 

•Wire, drawn from 
purchased bars or 



rods 

1:11,2:89 

1127 

•Wirework, n.c.c. 

1:10,2:90 


ii28 •Wrought pipe, 

welded and heavy 
riveted, not made 
in rolling mills 2 

No nferro us M etals 
and their Products 

1201 Aluminum mfrs. 1:22,2:78 

1202 Clocks, clock move¬ 

ments, time-re¬ 
cording devices, 
and time stamps 1 

1203 Collapsible tubes 2 

1204 Copper, tin, and 

sheet-iron work, 
inch galvanizcd- 
iron work, n.c.c. 2 

1205 Electroplating 2 

I2c6 •Fire extinguishers, 

chemical 1 

1207 Gas and electric fix¬ 

tures; lamps, lan¬ 
terns, and reflec¬ 
tors 1:20,2:80 

1208 *Gold leaf and foil 2 

1209 Gold, silver, and 

platinum, reduc¬ 
ing and refining, 
not from the ore 2 


APPENDIX I 


CLASSIFICATION 


B 

c 

D 

Chief 

Notes on 


Character 

source 

Classifi¬ 

Durability 

of ulti¬ 

of ma¬ 

cation 

in use 

mate use 

terial 

C 

( 4 ) 

(s) 

(6) 

( 7 ) 


X 

2 

22aE 


I. a 2,2:2, 

3:96 

13:2,3:2, 

42:96 

22a 

C 

I 

3 

22aE 


X 

13:2,2:21 22a 

3:77 E:33,F:67 

c 

I 

i 3 : 38 ,isa :8 

2:12,3:42 

22aE 

Cio 

I 

2:68,3:32 

22aE 

C 

I 

13:30,153:25 

2:8,3:37 

22aF 

CRF 

I 

*3:74,152:6 

3:20 

22aF 

C 

3 

42 

22aF 


1 

2 

22aF 


1 

*3:50,*53:50 

22aF 

Z 

1 

3 

22aF 


1 

*3:48,153:25 

3:27 

22aF 

C 

1 

3 

22aF 


1 

12 

22aF 
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CLASSIFICATION O 


In¬ 

dus¬ 

try 

No. 

(i) 


Industry 

(2) 


F INDUSTRIES 

CLASSIFICATION 

A B C 

Stage of , Character 

fabrica- Durability of ulti- 
tion in use mate use 


1211 Needles, pins, hooks 

and eyes, and snap 
fasteners 

1212 *Nonferrous-metal 

alloys and prod¬ 
ucts, not inch alu¬ 
minum products 

Plated ware 
Silvcrsmithing and 
silverware 
•Smelting and re¬ 
fining, copper 


( 3 ) 

1:87,2:13 


1:38,2:62 


1213 

1214 

1215 


1216 •Smelting and re¬ 
fining, lead 


1217 •Smelting and re¬ 
fining, metals 
other than gold, 
silver, or plati¬ 
num, not from the 
ore 


1218 ‘Smelting and re¬ 
fining, zinc 


2 

1 

1 

2 


(4) 


(S) 


12 


D 

Chief 
source 
of ma¬ 
terial 
( 6 ) 

22aF 


1 i 3 :S.iSa:i 6 
2:17,3:62 
1 13 : 9°>3 :1 ° 

1 13 

1 12:2,13:5 

153:15,2:16 

3:62 

i: 9 S. 3:5 12:2,13:5 
153:19.18:3 
2:22,3:44 
42:5 


1:93.3:7 13:4.153:17 

2:i7,3:55 
42:7 

1 12:1,13:7 

i5a:io,i8:i 

2:40,3:4° 

41 :i 


Notes on 
Classifi¬ 
cation 

C 

(7) 


12:76,3:24 22a ^ 


22aF 
22aF 
22aF 
2 2aF 


22aF 


2 2aF 


22aF 


CK 


f 

C 


1219 


1220 


1221 


Stamped ware, 
enameled ware, 
and metal stamp¬ 
ing, enameling, 
iapaning, and 
lacquering 

Tin and other foils, 
not inch gold foil 
Watch and clock 
materials and 
parts, except 
watchcase6 


1:34. 2:66 


1:87,3:13 13:60,153:27 
42:13 

.1 42 


1:50,2:5° 


12:50,13:50 


2 2al ; 


22aF 


2aF 




APPENDIX I 

CLASSIFICATION 




A 

B 

C 

D 


In¬ 





Chief 

Notes on 

dus¬ 


Stage of 


Character 

source 

Classifi¬ 

try 


fabrica¬ 

Durability 

of ulti¬ 

of ma¬ 

cation 

No. 

Industry 

tion 

in use 

mate use 

terial 

C 

(1) 

(2) ' 

( 3 ) 

( 4 ) 

(s) 

( 6 ) 

(7) 

1222 

Watchcascs 

1 

1 

12 

22aF 


1223 

Watches and watch 







movements 

1 

1 

12 

22aF 



Machinery y not incl . 







Transportation Lquxp- 






ment 






1301 

•Agricultural im¬ 







plements 

1 

1 

3 

22aE 



1302 *Cash registers, add¬ 
ing, calculating, 
and card-tabulat- 



ing machines 

1 

1 

3 

22aE 


1303 

•Electrical machin¬ 
ery, apparatus, 
and supplies 

1:70,2:30 

1.9S,2:2 

13:31,153:9 

22 a 






2:16,3:42 

43:2 

E: 33 ,F :67 


1304 

•Engines, turbines, 







tractors, and 
water wheels 

1:75,2:25 

1 

15.1:11,18:4 

3:85 

22aE 

C19.11 

>305 

•Foundry and ma¬ 






chine-shop prod¬ 
ucts, n.c.c. 

1:50,2:50 

1 

153:5,2=3 

3:92 

22.1E 

C 


1306 

•Gas machines, gas 







meters, water and 
other liquid 







meters 

1 

1 

3 

22aE 


1307 

•Machine tools 

1 

1 

3 

22aE 


1309 

•Pumps (hand and 







power) and pump¬ 
ing equipment 

1 

1 

13:10,3:90 

22.1E 

C 

1310 

Refrigerators, me¬ 







chanical 

1 03,2:7 

1 

1 3 : 9 I > 3 : 9 

22.1E 

K 

1 3 > « 

•Scales and balances 

1 

1 

3 

22aE 


1312 

Sewing machines 







and attachments 

1178,2:22 

1 

13:71,3:29 

22aE 

C 

i 3»3 

•Textile machinery 






and parts 

1 

1 

3 

22aE 


1314 

•Typewriters and 







parts 

1 

1 

13:16,3:84 

22.1E 

c 9 

I 3*3 

Washing machines, 






wringers, driers, 
and ironing ma¬ 







chines, for house¬ 
hold use 

1 

1 

J 3 

2 2aE 


1316 

•Windmills and 





windmill towers 

1 

1 

2 

22aE 




159 


CLASSIFICATION OF INDUSTRIES 




A 

B 

c 

D 







Chief 

Notes on 

In- 

1 


Stage of 
fabrica¬ 
tion 
( 3 ) 


Character 

source 

Classifi- 

• 

dus- 

try 

No. 

(0 

Industry 

( 2 ) 

Durability 
in use 

(4) 

of ulti¬ 
mate use 
( 5 ) 

of ma¬ 
terial 
( 6 ) 

cation 

c 

(7) 

1318 

♦Machine-tool acces¬ 






sories and small 
metal-working 


x 

2 

22aE 




tools, n.e.c. 

1 

I 

O 



Transportation 
Equipment , /hr, 
Land, and Water 


1401 ‘Aircraft and parts 1 

1402 ‘Carriage, wagon, 

sleigh, and sled 
materials 2 

1403 Carriages and sleds, 

children’s 1 

1404 ‘Carriages, wagons, 

sleighs, and sleds 1 

1405 ‘Cars, electric and 

steam railroad, 
not built in rail¬ 
road repair shops 1 

1406 ‘Locomotives, not 

made in railroad 
repair shops 1 

1407 Motor-vehicle bodies 

and motor-vehicle 

parts i:i 7, 2 :83 

1408 Motor vehicles, not 

inch motor cycles 1 

1400 Motor cycles, bi¬ 
cycles, and parts 1:86,2:14 

1410 ‘Ship and boat 

building, steel and 

wooden, inch re- 

pair work 1:38,2:62 


I5d:40,3:6o 22aE CD12 

3 2iD 

18 3 

% 2 1D 


3 

22aE 


3 

22aE 


153:85,3:15 

22aE 

Ck 

153:82,3:18 

22aE 

Kk 


22aE 

K 

18:12,3:88 

21:30, 

22a '.70 
D: 30 ,E :70 

CD 


Railroad Repair 
Shops 

1501 *Car and general 

construction and 
repairs, electric- 
railroad repair 
shops 


1 


1 


3 


22aE 
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A 

B 

C 

D 


In¬ 





Chief 

Notes on 

dus¬ 


Stage of 


Character 

source 

Classifi¬ 

try 


fabrica¬ 

Durability 

of ulti¬ 

of ma¬ 

cation 

No. 

Industry 

tion 

in use 

mate use 

terial 

c 

( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

(6) 

( 7 ) 


1502 *Car and general 

construction and 
repairs, steam- 
railroad repair 
shops 


22aE 


Miscellaneous /n- 
dus tries 


1601 

Artificial and pre¬ 
served flowers and 
plants 

Artists’ materials 

1:25,2:75 

2 

12:25,13:75 

11C 

K 

1603 

1 

2 

18:50,43:50 

3 

Z 

1604 

Brooms 

1 

2 

x 3 : fi9.3 :I1 

nA 

C 

1605 

Brushes, other than 
rubber 

1 

2 

12:26,13:38 

12B 

C 

1606 

Buttons 

2 

2 

3:36 

12 

X 



1607 

1608 

1609 


1610 


1611 


1612 

1613 

1614 

1615 

1616 

1617 
161S 


1619 

1620 


^ ^ ^ ^ ^ ^ MSB 

inked ribbons 
Cigars and cigarettes 
Combs and hairpins, 
not made from 
metal or rubber 
•Dairymen’s sup¬ 
plies; creamery, 
chccsc-factory, 
and butter-fac¬ 
tory equipment; and 
poultry-men’s and 
apiarists’ supplies 
Dental goods and 
equipment 


Fancy and misc. 

articles, n.c.c. 
Feathers, plumes, 
and mfrs. thereof 
•Foundry supplies 
Fur goods 
Furs, dressed 
Hair work 
•Hand stamps and 
stencils and 
brands 

Hats, straw, men’s 
•Instruments, pro¬ 
fessional and 
scientific 


1178,2:2 2 12:64,3:14 
43:22 


i:33»2:67 

2 

1:58,2:42 

2 

1 


3 

11A 


22aE 


12B 

3 , 

12B 

12B 

3 


22aE 

11A 


1:77,2:23 
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A 


In¬ 

dus- 


Stage of 

try 


fabrica¬ 

No. 

Industry 

tion 

(1) 

(2) 

( 3 ) 

1621 

Ivory, shell, and 
bone work, not 
inch buttons, 
combs, or hair- 



pins 

1 : 25 , 2:75 

1622 

Jewelry and in¬ 

i :io,2190 


strument cases 

1623 

Lapidary work 

2 

1624 

Mattresses and bed 


springs, n.c.c. 
•Models and pat¬ 
terns, not inch 

1 

1625 



paper patterns 

1 

1626 

Motion pictures, not 
inch projection in 



theaters 

1 

1627 

Musical instrument 
parts and mate¬ 
rials: piano and 



organ 

2 

1628 

Musical instruments 
and parts and 



materials, n.e.c. 

1 


1629 Musical instruments: 

Organs 1 

1630 Musical instruments: 

Pianos 1 

1631 Optical goods 1:64,2:36 

1632 ^Paving materials: 

Asphalt, tar, 
crushed slag, and 
mixtures 2 

161X Pencils, lead (inch 

mechanical) 1:76,2:24 

1634 Pens, fountain and 

stylographic; pen 
points, gold, steel, 
and brass 1 

1635 Phonographs 1 

1636 Phonographic ap¬ 

paratus and mate¬ 
rials 1:41.2:59 

1637 Pipes (tobacco) 

1638 Roofing, built-up 

and roll; asphalt 
shingles; roof coat 
ings other than 
paint 


STRIES 




B 

c 

D 

Chief 

Notes on 


Character 

source 

Classifi¬ 

Durability 

of ulti¬ 

of ma¬ 

cation 

in use 

mate use 

terial 

c 

(4) 

( 5 ) 

( 6 ) 

(7) 


I 

13 

3 


I 

12 

3 


I 

12 

2 2 bG 


I 

13 

3 


I 

3 

21D 


3 

18 

3 


1 

>3 

3 


1 

18 

3 


1 

18 

22aF 


1 

13 

3 


1 

12 

3 


1 

2 

2 2bH 


3 

I 3 : 76 , 43-24 

3 

K 

1:95.2:5 

i 2 :gS, 43 :S 

3 

c 

1 

*3 

3 


1: 2 i, 3:79 

18:36,3:5 

3 

KI 


43:59 

w-X 


1 

12 

2 I D 



2 


1 


2 


22bn 
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CLASSIFICATION 




A 

B C 

D 


In¬ 




Chief 

Notes on 

dus¬ 


Stage of 

Character 

source 

Classifi¬ 

try 


fabrica¬ 

Durability of ulti- 

of ma¬ 

cation 

No. 

Industry 

tion 

in use mate use 

terial 

C 

(1) 

(2) 

( 3 ) 

( 4 ) ( 5 ) 

(6) 

( 7 ) 

1639 

Sandpaper, emery 





paper, and other 
abrasive paper and 
cloth 

2 

1:50,3:50 2:50,43:50 

3 

D 



1640 

•Signs and advertis¬ 





ing novelties 

1 

1:66,3:34 3:66,43:34 

3 

C 

1641 

•Soda-water apparatus i 

* 3 

3 


1642 

Sporting and ath¬ 






letic goods, not 
inch firearms or 






ammunition 

1 

2 18 

3 


1643 

Stationery goods, 






n.c.c. 

1180,2:20 

2 13 

3 


1644 

Steam and other 





packing, pipe and 
boiler covering, 






and gaskets, n.e.c. 

2 

2 153:19,3:27 

43:54 

3 

C 

1645 

Surgical and ortho¬ 





pedic appliances, 
inch artificial 






limbs 

1 

1 12 

2 


1646 

•Theatrical scenery 


0 



and stage equip¬ 






ment 

1 

1 3 

2 


1647 

Tobacco: chewing 



V 



and smoking, and 
snuff 

1 

3 n 

11A 


1648 

Toys (not inch 






children's wheel 
poods or sleds), 
games, and play- 



ground equipment 

1 

2 

18 

X 

1649 

Umbrellas, parasols, 
and canes 

1 

1 

12 

3 

12B 

1650 

•Whips 

1 

1 

X 

1651 

Window shades and 
fixtures 

1 

2 

13 

3 


* Industries classed as dominantly capital producing in the frequency distributions of 
Ch. III. Lumber (No. 31 i) and electrical machinery, apparatus, and supplies (No. 
1303) arc included with half \n eight. 


SPECIAL REFERENCES 

1 Distribution of Textiles , Bureau of Business Research, Har¬ 
vard University, Bulletin 56, 1926 

2 Agricultural Yearbook , 1932 , p. 384 
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3 Production of Explosives in the United States in 1931 , 

Bureau of Mines, Technical Paper #54° . 

TReport to Congress on Certain Vegetable O.ls, Whale 0,1 

l„d Copra, U.S. Tariff Comm.ssion, # + i, 2 d senes, 193*. 

f Animal and Vegetable Fats and Oils, U.S. Department of 
Commerce, 1 935> P* 2 5 

7 ^Production ^and Distribution of Salt in the United States by 
PEiwary Producers , U.S. Tariff Commission (mimeographed), 

8 ^Petroleum Investigation. Commitleeon 

Interstate and Foreign Commerce , H. Res. 441 , I art 1, p. , 
Washington, 1934 

9 Census of Manufactures , 1 )31 

10 Census of Manufactures , 1927 

11 Agricultural Yearbook, 1930, pp. 10*0-1 

SgtZESt % th^lLes, vol. 2, 

p- 361 


NOTES 

a Lumber and limber products , n.e.c. ( 3 1 1 ) 

M»- r ssi S.”'ESi 

lnd e ha 0 vc S ’be 0 en clJified according to their dominant use. 
and have be ties and milie timbers are estimated on 

The values Q f lumbcr cut was estimated 

production h “ A cstimatcd va l U e added by 

5 f 2 PCr mTns’ooera“ed n 8 co.“unction with sawmills ($ 6 * mil- 
Hmi■' va 1 uc of oduct less lumber consumed times average price 
at miniwas likewise so apportioned. The amount used ,,, manu¬ 
facturing industries other than planing mills was further al- 
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located according to ultimate uses, as indicated by a detailed 
classification of the 60 consuming industries reported in Lumber 
Used in Manufactures , 1928. Finally, all value estimates were 
cumulated according to the ultimate use of the product and per¬ 
centages of the grand total computed. 

b Alcohol y ethyl y and distilled liquors (601) 

All distilled liquors were classified as Cn. Of total completely 
denatured alcohol, we estimate 35,000 wine gallons consumed as 
an anti-freeze (Ci5a), 5,000 wine gallons diverted for beverage 
(Cn) purposes (cf. p. 13, Whiskey , Wine y Beer and other Al¬ 
coholic Beverages and the Tariff , U.S. Tariff Commission Re- 
P ort # 9 °)> r ^st used for general supply and fuel (C41). 
Specially denatured alcohol has been allocated among various 
uses in accordance with estimates for 39 industrial uses for the 
fiscal year 1929-30 given in Statistics Concerning Intoxicating 
Liquors t igs 3 i Tables 19 and 26. Cumulated totals for all prod¬ 
ucts, in terms of tax proof gallons, provide the proportions ac¬ 
cording to the seven groups listed above. 

c Chemicalsyn.e.c. (608) 

Wherever information concerning the use of one of the hundred 
odd products classified in this group was not available, its value 
was classified as producers’ supplies (C41). For major products 
(sulphuric acid, soda ash, caustic soda, chlorine) data on in¬ 
dustrial consumption are available and were utilized to appor¬ 
tion the commodity totals. Useful information was found in the 
hies of Chemical and Metallurgical Engineering. 

d Iron and steel: blast furnaces (1110) 

See Census of Manufactures , 1929, p. 940; also note e below, 
and allocation ratios for other industries indicated in the Census 
as consumers of blast furnace products. 

e Iron and steel: steel works and rolling mills (1112) 

Certain products of steel works and rolling mills can be allocated 
according to ultimate use with little or no difficulty: e.g., rails, 
etc. (C3) or shapes (C2). Other products such as bars; platesj 
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sheets; ties, hoops, banks, and strips; cold rolled strips; cold 
rolled bars, wire rods were independently allocated to different 
uses on the basis of shipments of 54 major companies in. 19 - 9 , 
analyzed by .7 types of steel product and 22 [different] con 
sumer groups ( Iron Age, January 2, 1930, p. 11). Ihe pe 
centages are based on cumulated values of different products, 
each analyzed in the manner described. 

f Nonferrous metal alloys and products (1212) 

See note g. Same distribution used as for copper. 

g Smeltmg and refining: copper (1215) . r • 

The nonferrous metals are inextricably mixed The Census l " 
dustry, ‘Smelting and refining: copper,’ covers all nonferrous 

metak found in ?hc copper ore. The percentages reported in the 

Casus of Mines, ,930 for copper are accepted 93 - 5 . “PPJ r £ 
.5, lead; .9, zinc; 2.4, gold; 2.7, silver. The T per cent lead 
divided .2 c. 5 a and .3 C 3 ; the .9 zinc is classified C 3 ^ The 2 .+ 
per cent gold is divided i. 3 C.l ( 54-5 per cent of all gold used 

‘S r 7 C3 on the bii o 7 f data in Consuls,on of Silver in 

^Mis 'Id Industries of the United States ( Economic Paper 
,4, Bureau of Mines, 193a). and an estimate of 50 per cent used 
for monetary purposes (C3), Mineral Resources 1929, I, 8,8. 
Finally the^T per cent of the industry’s product considered 
to be copper was apportioned in accordance with detailed esti¬ 
mates for 22 purposes reported in the Yearbook of American 
Bureau of Metal Statists, ,930, p. 37- The cumulated frac 
tional percentages give the figures m the table. 

h Smelting and refining: lead ( 1216 ) f 

The method described in note g was used .Census o^ Mines 
gives the following percentages at the mine copper 

b». ot fcr. i-»- 
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(except battery lead), were further apportioned on the basis of 
data in Mineral Resources , 1929, I, 511 ff. The 11.5 per cent 
classed as zinc was allocated in accordance with similar estimates 
for this metal (cf. note j) j the 10.6 per cent in silver was divided 
as for copper (cf. note g). 

i Smelting and refining: metals other than gold , silver , or -plat¬ 
inum y not from the ore (1217) 

Lead, copper, zinc as reported in tons were allocated according 
to commodity (cf. notes g, h, j). Tin was divided on the basis of 
Bureau of Mines Information Circular: Tin and Facts and 
Figures of Automobile Industry. Of the tin total, 60 per cent 
was classed as C42; 24 per cent as Ci 5a, and the rest as C3. Brass 
and bronze were apportioned according to data compiled for 
zinc (cf. note j). Bearing metals were divided equally between 
Ci5a and C3J solders C42J type metals C3. Cumulated totals 
give the percentages of the table. 

j Smelling and refitting: zinc (1218) 

See also notes g and h. The contents of zinc ore are reported by 
the Census of Mines to be copper 1.0 per cent (C3), lead 17.4 
per cent (cf. note h), zinc 79-5 P cr cent, gold 0.6 per cent 
(Ci2), silver 1.5 per cent (cf. note g). The allocation of zinc 
according to its various uses is based on detailed consumption 
estimates for 1928 by W. R. Ingalls, World Survey of the Zinc 
Industry , 1931 . Among these data are estimates for uses of brass 
and castings referred to in note i. 


k Motor vehicles { 1408) 

All passenger motor vehicles other than buses or taxicabs were 
classed as consumption goods in the absence of data on the ex¬ 
tent of their use by business concerns. 
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Appendix III 

Estimates of Average Weekly Hours and Ag¬ 
gregate Man Hours worked in Manufacturing 

Industries, 1929 


Prevailing hours 

Estimates of the length of the work week in 

dustries are derived from Census compi a 10 Census 

time hours 'V 0 ^ in “ ructions with respect 

enumerators were given the toiio y _ nswcrs to the ques- 

to the collection of this, ^ ‘Taboj sho^d represent" the 
tions in this inquiry [hours or lau j made to 

normal practice in the plant, and no a cm P { visual 

account for abnormal conditions or of hours 

practice. For example, in reporting t e no represent- 

according to the average length jf a rep- 

reported in the Census of Manufactures: ^ * \ 

resentative value is taken for eac 6™^^ -J establishments 
hours as the average work week ^ hours, 

with a work week of more than 40 »urs^ Such a C alcula- 

a weighted average can be secure f ^ ^ week in 

The 1 values representing each group are 

1 Instructions, Census of Manufactures: 19 ^V P “ r ^ e £ 2 ; 7 ,I manufacturing industries lias 

2 Decline in the length of the prcva.ln.g »ot\ ^ ;mmediatc post-War situations m- 
been steady. An examination of pre 
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Table Ilia 


APPENDIX III 


Variations in Nominal Work Week in Manufacturing Estab¬ 
lishments, 1929 


Selected Midpoints 
(hours per week) 


Weekly Hours 

Wage Earners 

All 

Individual 

per Establishment 

(thousands) 

industries 

industries 

(1) 

(2) 

( 3 ) 

( 4 ) 

Under 40 

40 

37-0 

39-6 

40 

247 

40.0 


Over 40, under 44 

84 

42.0 

43-8 

44 and under 45 

811 

44.0 


45 and under 48 

486 

45-5 

47.6 

48 

2,352 

48.0 


Over 48, under 54 

2,200 

50.0 

50.8 

54 

555 

54 -o 


Over 54, under 60 

1,321 

56.0 

58.3 

60 and over 

655 

63.0 


in column (3), their 

choice being based 

on sample 

data compiled 


by the Bureau of Labor Statistics on the normal work week in 


dicatcs the reduction in hours gained by manufacturing labor prior to 1929, the change 
between 1914 and 1919 being the most striking. Although statistics are not available 
for years since 1929, the average of full-time hours undoubtedly has declined along 
with the marked reduction in the wage earners* actual work week. 

Percentage Distribution of Wage Earners in Manufacturing Establishments according 
to Length of the Nominal Work Week 


Prevailing Hours 

1914 

1919 

1929 

4X or under 

1 2 

49 

47 

Over 48 but under ^4 


16 

w w 

2 5 

$4 and over but under 60 

48 

23 

21 

60 or over 

~7 

12 

7 


100 

100 

100 


I he increased efficiency of manufacturing operations permitted a rising output of 
goods in the face of shorter working hours, so that this reduction of labor effort and 
consequent increase in leisure time has been both a direct and indirect factor in the rise 
of living standards. With a reduced input of energy and increased opportunities for 
enjoying the consumer products they help to produce, workers have found their real 
standard of living increased from two directions. 

Calculations similar to that described in the text have been made for each of the 
326 manufacturing industries, although in less detail because of the condensed form 
of the Census reports. The industry averages arc reported in Ap. II, col. (3). 
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selected industries. Because data on hours worked m individual 
industries are reported in less detail than for all mdustnescom¬ 
bined, a different set of midpoints had to be choc k, 

dustry calculations. The new midpoints (column 4) ^e g 

combinations of the old. Industries differ considerably with re 
SDect to prevailing hours and it is probable, of course, that 
tfon in P nom^r S hours among establishments is ever,, grea^el¬ 
and among individual employees still greater. Unfortunately 
our statistics relate only to industries. Nominal hour, per week 
as we have computed them, range from an average of +' “V. 

goods to over 58 for three '^ZTprcTs e“ctordination of® he 

at - extreme rangesis 

basic data. For example, sample 

ments have revealed prevailing ' vor industries which in 

in blast furnaces and in cementbelow our maximum value 

our tabulations give averages that . sunnort from 

of 58.3.“ However, these industry average gam suppor^ 

the fact that the general average 5 .4, ^ drawn from the 
dividual industry figures, ,s ld ?" 1 . h thc up p C r limit 

s .s. 

^ others. . Kr\ thniK'ind wasie earn- 

Fifty-eight industries, employing ,5 hours 

ers, had a nominal work week between 49-5 andi 5 0 - 

(TMe IIIM In 14-8 industries, employing 4,404 ino 
( I able Illb;. in 14 f e n between 4^-5 and 51 -5 

wage earners, the average wor representativeness of the 

hours. This concentration su p ' vhich l cach industry average 

calculated average of 50-4 now , num ber of wage earners 

was given a weight proportion ^ ^ rcmcm bered, not the 

employed. These are avera 6 “’ t commo n standard was 48 

exact hours in effect^Indeed b]ishmcnts , employing 2,.352 

hours per week: some 41,000 - nominal 48-hour work 

thousand wage earners, opera cd cstab l ish ments in the 

week in 1929 (see Tabic Ilia;. 

' . because 


a 
th 


58.3 hour, per week i. the maximun.jhat ^ ‘'"^.^..a'cla.'l ‘over 54’- 

.at i. taken a. thc representative value of Pf 
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industries represented adhered to this schedule, of course, so that 
the industry averages are different. 

Table Illb 

Nominal Hours of Work, Manufacturing Industries, 1929 


Wage Earners in Industries of 
Number of Industries with Col. (2), (3), (4) 

Average Hours as Given ( thousands ) 


Nominal 
Hours 
per Week 

Total 

Consump¬ 

tion 

goods 

Capital 

goods 

Total 

Consump¬ 

tion 

goods 

Capital 

goods 

(0 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

41.5-42.4 

1 

1 

• • 

16 

16 

• • 

42.5-43.4 

.. 

• • 

• • 

• • 

• • 

• • 

43-5-44-4 

1 

1 

• • 

6 

6 

• • 

44.5-45.4 

11 

xo 

1 

361 

360 

1 

45.5-46.4 

9 

9 

• • 

218 

218 

• • 

46.5-47.4 

25 

21 

4 

534 

448 

86 

47.5-48.4 

41 

34 

7 

606 

563 

43 

48.5-49.4 

48 

42K 

5 K 

i,275 

1,086 

189 

49-5-50-4 

58 

44 

14 

1,560 

1,100 

858 

460 

50-5-51-4 

42 

27 

15 

1,569 

71X 

5I-5-52.4 

26 

17 

9 

990 

425 

565 

52-5-53-4 

21 

16 

5 

487 

366 

121 

53-5-54-4 

*9 

13K 

s'A 

566 

281 

285 

54-5-55-4 

11 

6 

5 

521 

481 

39 

S5-5-56.4 

5 

5 

• • 

33 

33 

• • 

56.5-57.4 

5 

4 

I 

74 

4i 

33 

57.5-58.4 

3 

3 

• • 

23 

23 

• • 

Total 

326 

254 

72 

8,839 

6,306 

2,532 

Arithmetic 

mean 

50.2 

50.0 

509 

5°-4 

50.1 

5*-3 


In general, the length of the work week tends to vary with 
the size of the establishment. Table IIIc shows the distribution 
of the number of wage earners in plants of different size accord¬ 
ing to reported nominal weekly hours. Thus approximately 20 
per cent of all establishments with fewer than 50 wage earners 
(regardless of industry) were normally operated 48 hours per 
week. This proportion is considerably higher in the larger plants, 
increasing to over 35 per cent of all employees in plants having 
more than 1,000 wage earners. For work weeks varying in length 
from 48 to 54 hours approximately the same frequency in the 
larger as in smaller plants is observed, but this is not true for 
hours greater than 54. Of the 2,160 thousand workers in the 



hours in manufaciuring otahlishment) only 18.0 per 

very large plant 5 (» vtr with a nominal work week 

cent were reported by e cent i n plants with ioi to 

of over 54 hours, as ^‘kwtekof'fo hours or more is much 
5 oo wage earners and a work week ^ £nts . At the same 

more common m small than iarg 


and Size of Establishment, 19^9 

Percentage Distribution of \> age 
Firners According to Nominal 
Hours per Week in Establishments 
with Wage Earners Numbering 

x _ $1 - ioi- 501- Over 

5 o 100 5°° 


1,000 1,000 


Hours not reported 

Under 40 

4° , 

Over 40, under 44 

44 but under 45 

45 but under 48 

48 

Over 48, under 54 

Over 54, under 60 
60 and over 

Average full time hours 
per week 

Thousands of wage 
earners 


5- 2 
1.1 

4-7 

.8 

19-3 

6.4 

19-5 

18.0 

6.8 

7-9 

10.3 


49-5 


•7 

2.2 

•7 

12.6 

6.7 

21.6 

25.6 

7-5 

13.6 

8.8 


50.4 


•3 

1.6 

i-7 

6.6 

5-2 

24.2 

271 

6.7 

17-7 

8.9 


5 1,0 


1,690 892 2,920 


•3 

2.7 

•5 

5-8 

4.1 

29-5 

25.6 

5-9 

19-4 

6.2 


5°-7 

IA77 

60 


.1 

3 - 1 
•5 
5-2 

5-5 

? 6 .o 

26.6 

5-° 

14.8 
3-2 

49.9 
2,160 


Cal nwi 1 

BM- - in T* S, — ./ "*'■ '' 

time> 44 hours constituted a work week for ao per cent of wage 

earners in the S rWhe tnden^istfor nl tL 5 plants to 

in the largest plants. jf wc calculate averages 

operate at the high and at the grates, ^ 

JeatslncT’the ex^mes of the’ smaller establishments tend to 
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counterbalance. Employees in plants with ioi to 500 wage earn¬ 
ers worked an average full time week of 5 1 hours j the largest 
plants with over 1,000 employees per plant averaged a full time 
week of 49.9 hours. These figures are affected, of course, by in¬ 
dustrial differences but to what extent it is impossible to say since 
industry figures by size of establishment are not available. In 
Appendix II the average hours worked in individual industries, 
as well as data on the average size of the plants, by industries, 
are presented. 4 

Estimated actual hours 

While average hours prevailing in manufacturing industries 
form an integral part of the manufacturing structure, it is the 
hours actually worked that measure labor effort. The capacity 
of the labor force may be in terms of full time hours but this 
is often a theoretical capacity, for the work week is subject to 
modification (other than for changing demand) for reasons of 
breakdown of physical equipment, illness or accident to the wage 
earner, lack of materials or supplies, seasonal influences, or any 
of the various factors that may disrupt the normal schedules of 
the manufacturing plant. An approximation to the labor cost of 
goods turned out by the manufacturing process necessitates an 
estimate of the actual hours worked (Table Hid). 

In most instances actual hours were estimated from full time 
hours by using ratios between actual and full time hours in 
selected industries for which both sets of data were available. 
Actual man hours worked in four industries—blast furnaces, ma¬ 
chine tools, lumber, and petroleum refining—were compiled in 
the 1929 Census of Manufactures and the estimates of hours in 
these industries have been based on these data. For 10 industries 
—baking, cigarettes, sugar refining, men’s clothing, dyeing and 
finishing of textiles, cement, iron and steel, aluminum, brass and 
copper manufactures, aircraft—the ratio of actual to full time 
hours was computed from Bureau of Labor Statistics reports re¬ 
lating to some period during 1929 or an adjacent year. For 21 
additional industries included in National Industrial Conference 
Board surveys, average hours worked in 1929 were related to 

1 Hut note that the hours figure is a weighted average, since it is based on frequency 
distributions of wage earners by prevailing hours per establishment. 
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full time hours in 1928 (data unpublished) and these ratios 
used to adiust the full time hours based on the Census tabula- 
dons (Damon full time hours in .929 were not available for 
the individual industries, but comparison of the Conference 

Table 11 Id 

Estimated Actual Hours worked in 
Manufacturing Industries, 1929 


Number of Industries with 
Estimated Hours as Given 
Consump- 


Hours 
per Week 


to 


39-5- 

40.5- 

41- S- 

42- 5- 

43- 5- 

44- 5 

45- 5 

46.5 

47-5 

48.5 


49 

50 

51- 

52 - 

53- 

54 

55 
5 <> 
57 


5 - 

s- 

s- 

5 - 

5 - 

5 

■5 

S 

s 


40.4 

41.4 

42.4 

•43-4 

- 44.4 

-4S-4 

-46.4 

-47-4 

- 48.4 

"49-4 
-SO 
-S' 
-52 

5 3 

54 

55 

■S<>-4 
•57-4 
-58-4 


•4 

•4 

•4 

•4 

•4 

•4 


Total 

(2) 

1 

1 

5 

8 

'9 

28 

4* 

46 

43 

42 

29 
23 

19 

7 
6 
6 
• • 

1 

1 


tion 

goods 

(3) 


Capital 

goods 

(4) 


Wage Earners in Industries of 
Col. ( 2 ), (i). (4) ( thousands ) 

Consump¬ 
tion 
goods 


5 

7 

'9 

23 

35 

35 

33 

28 

17 

18 

'3 

7 

6 

6 


5 

6 
11 
10 
14 
1 2 

5 

6 


Total 

(S) 

16 

6 

349 

82 

427 

649 

S 2 5 

847 

2,429 

1,563 

543 

4'7 

702 

<>5 

47 

"4 

• • 

33 

25 


Capital 

goods 


( 6 ) 

16 

6 

349 

81 

427 

560 

493 

79' 

1,207 

912 

267 

320 

65 * 
65 
47 
"4 


(7) 


1 

89 

32 

56 

.222 

65 1 

2 76 
97 
S' 


Arithmetic 


* These average, arc .hown here «o one decimal ^ w ;„ certa.n bro.u 

a riling from the application of a P^ l,cu ‘ ar - of crror prohibit, the ..olat.on f 
a.sumption., upon the ba.ic Sw'Imph.S apart from the other figure, of the 

individual figure, or average, for spec 

table. _ f 11 

Board’s general averages indteatw no ehange r |,..r 

~ T.:; SSnX’rS 22 -pj 

andHrorsted'goods^ furniture, 'lumber a’nd mill work, paper and 


48.O 


47.8 


48.7 


48.0 


47-8 


33 

25 

48-7 
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pulp, paper products, book and job printing, newspaper and 
periodical printing, chemicals, paints and varnish, rubber prod¬ 
ucts, leather, boots and shoes, hardware, agricultural imple¬ 
ments, electrical apparatus, foundry and machine shops, motor 
vehicles. The total sample represented some 60 per cent of all 
manufacturing, though the representation of each industry is, of 
course, incomplete. It should be noted also that the data drawn 
from Bureau of Labor Statistics reports cover but part of the 
year, and in some instances, a year other than 1929. 

To adjust the full time hours of industries not covered in the 
preceding lists, group averages were used for industries falling 
into the following Census groups: food and kindred products, 
textiles and their products, paper and allied products, printing 
and publishing and allied products, rubber products, leather and 
its manufactures, machinery not including transportation equip¬ 
ment. For all other industries for which the needed ratios were 
not available, the general average drawn from all samples was 
used to adjust the full time hours figures. The adjustment 
ratios varied from 1.04 for paper and paper products to .92 for 
leather and leather products. The average ratio of actual to full 
time hours, for the entire sample, was .95. 

The prevalence of 50 hours as the average nominal work 
week in manufacturing in 1929 has already been pointed out. 
No such marked central tendency is to be found in the hours 
actually worked. This is to be expected, for to variations in 
customary factory operation are added variations among in¬ 
dustries arising from diverse conditions of business health, dif¬ 
ferent policies toward maintenance of labor supply, and different 
conditions of productive stability. The factors bringing about 
these variations cannot be isolated, and indeed, in many in¬ 
stances we have no specific measure of the relation of actual to 
full time working hours. But if our estimates of actual hours 
are accepted they do reveal a considerable degree of uniformity. 
Few industries had a work week of over 53 hours, few below 
43. Over half the industries had a work week ranging from 45.5 
to 49.5 hours. The most common range was from 46.5 to 47.5 
but the simple mean of the distribution is slightly higher, 48.0. 
This is also the average weighted by the number of wage earners 
in each industry. The 48-hour week was an actuality, though 



there ^vere^many^ndustHes^in which the average work week was 

longer, many in wh.ch .t was shorter in prevailing 

g m 0 rt d e S d W aauaThours between the - 

^SSL^PJSSS ‘S- - -ral groups, prov.des 
the comparison in Table Ille. 


Table Ille . 

Estimated Hours per Week worked in the Manufacture o 
Consumption and Capital Goods, 1929 


Ultimate Product 


Estimated Average Hours 
ner Week 


Consumption goods, total 
Foods 

Wearing apparel, etc. 
Household goods 
Private transportation 
Publications 
Other 


47-4 

49-5 

46.3 

48.1 

47-4 

46.8 

47.8 


Capital goods 
Construction goods 
Producers’ supplies 

Total 


48.4 

48.3 

49.4 
48.0 


Aggregate man hours factor measuring labor 

The length of the is another. The product 

effort; the number of WO Q u rs wh kh is our best measure of labor 
of these two gives man hou , ^ q{ c earners as re- 

effort in manufacturing. ra „ e f or the 12 months of the 

ported by the Census “ “ JZXoZ ber employed are corn- 
year, so that seasonal duct „ hours ; nto annual ag- 

pensated. But to transla ■ e , y hours and number of wage 

SKIS £by !*■ *»"*“• — ’ orl “ i 
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by wage earners in manufacturing in 1929 as thus estimated are 
22,037 million. The method of estimate applied to number of 
salaried workers places their annual aggregate man hours at 
3,390 million. Together, the estimates indicate some 25 billion 
hours spent in manufacturing in 1929. The apportionment of 
this aggregate, according to type of good produced, is discussed 

in Chapter II. 

5 Because of holidays and vacations with pay, 5 « weeks per year or fewer might more 
properly be used in the calculation of hours actually worked per year. If the smaller 
multiplier is used, the man hour total becomes slightly less than 25,000 million. 

An interesting check on the general accuracy of our aggregate man hours is a 
composite hourly rate of wages obtained by dividing the 22,037 million man hours 
worked by wage earners into the $11,621 million received as wages. The quotient, 53 
cents, compares favorably with the estimate of 59 cents reported as the average hourly 
earnings for the sample industries of the National Industrial Conference Board. Ex¬ 
amination of the industrial composition of this sample, and comparison of recent figures 
with the more extensive compilations of the Bureau of Labor Statistics now availa e, 
indicate that the absolute level of the Conference Board average is high. The 1929 
average of 53 cents does not, therefore, seem greatly in error. The average salary rate 
is $1.06 per hour, on the assumption that in each industry salaried employees worked 
the same number of hours per week as did wage earners. If principal salaried officers 
of corporations as classified separately by the Census are excluded from the computa¬ 
tions, the rate is reduced to 88 cents per hour. 
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Net Value of Manufactured Product 


The divisions of value added by manufacture according to use 
of the ultimate product presented in Chapter II measure the 
productive contribution made by manufacturing industries in 
the manufacturing process. If these data are combined with 
other available estimates relating to the contributions of primary 
producers, measures may be obtained for the net values of manu¬ 
factured goods (at factory prices) produced in I 9 2 9 * This is 
made possible by analysis of data presented in a special Bureau 
of the Census monograph, published as a part of the 1 9 2 9 Census 
of Manufactures. 1 The methods of estimation are rough, but 


the results are as good as can be obtained under the circumstances 
and sufficiently accurate to indicate general magnitudes. In Table 
IVb these estimates of net value of product are contrasted, ac¬ 
cording to broad groupings, with Dr. Kuznets* estimates of the 
value of finished products 2 and no wide discrepancies appear. 
The results provide not only general indications of the output 
of products that flow through manufacturing industries but also 
supply information on the part played by primary producers in 
the creation of different types of economic goods. 

Something must be said about the method of securing t le 
estimates in Table IVa. The net value of manufactured products 
is the value added in the manufacturing process plus the value 
contributed by producing agents before the commodities rcac 
the manufacturing stage. 3 In other words, to the value added 

![Materials Used in Manufacture: , 9 * 9 . Tracy E. Thompson (Washington. 1933 )- 

2 Commodity Flour and Capital Formation, Vol. I (Nat.onal Bur«u f 

Research, 1938). Dr. Kuxnets’ figures for value of finished goods at 

! la # c for major group* were given in Tabic I, Ch. II. ire 

‘The figure i. ‘net’ only in that duplication, in the sale, of the same 

excluded. The cost of durable producers* goods consumed in the producti p 

not deducted. 
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by manufactures must be added the value of raw materials, un¬ 
manufactured fuels, and imported semimanufactured goods en¬ 
tering the domestic manufacturing system. The largest of these 
supplemental items is, of course, the value of raw materials, in¬ 
cluding the products of farms, mines, and forests. Avoiding 
duplication of items already covered in the manufactures figure, 
the value for 1929 is $12,676 million. Semimanufactures im¬ 
ported for further fabrication total $1,855 million and the value 
of unmanufactured fuels used in manufactures is $1,298 million. 
These are the figures published in the Bureau of the Census re¬ 
port mentioned. The separation of raw materials according to 
ultimate product is based on figures presented in Chapter II, 
Tables 2 and 3. Unfortunately these data are based on all ma¬ 
terials, in both raw and semimanufactured form. The influence 
of semimanufactured materials can be minimized by apportion¬ 
ing separately the three items, raw materials, imported semi¬ 
manufactures, and manufactured fuels, for in apportioning raw 
materials a special group of 68 industries into which go the bulk 
of the raw materials can be separated for special study. The 
value of raw materials used by these industries, which were di¬ 
vided according to the eleven Census groups in which they occur, 
was allocated according to the use of the final manufactured 
product by applying the appropriate ratios of distribution of all 
materials, both raw and semifinished. For example, for those 
of the 68 industries which may be included in the food processing 
group (Census Group I), ratios showing the ultimate use of 
all materials consumed were derived from an analysis of the 
individual industries and these ratios used to allocate the five 
and one-half billion dollars of raw materials consumed. The 
value of the rest of the raw materials going into the food group, 
about $155 million, was apportioned in the same fashion, using 
the data for the other industries of the group. This procedure 
was followed for each Census group, although in many of them 
the percentage of semimanufactured materials consumed is 
higher and the accuracy of our computations correspondingly 
lower. To a considerable extent the error introduced by this 
method of estimation is reduced by use of the fairly homo¬ 
geneous Census groups; moreover, there is no reason to believe 
that errors are consistently in one direction. Some degree of off- 
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setting must be present in the fairly large groups for vvh.ch the 
fio-ures are presented. These considerations apply equally to the 
division of imported semimanufactures and unmanufactured 

fuels which have been similarly allocated. 

The estimated values of the contributions prior to the ™ anu 
facTunngTage are presented in Table !Va, together with the 

values contributed by manufactures. 

Table IVa 

Net Value of Manufactured Products, 1929 


Value Added 
by Domestic 
Manufacture 1 

Value Con- 

tributed by r Total Net 
Antecedent ^ alue of 

Producers Product 

(millions of dollars) 

17,871 
7,055 
ds 3,379 
3, io 9 

11,309 

1,155 

1,042 

2,323 

29,180 

8,210 

4,421 

5,432 

3*,414 

15,829 

47,243 

4,119 

etc. 4,926 
2,824 
3 ,* 7 i 

6,383 

2,306 

741 

1,283 

10,502 

7,232 

3,565 

4,454 

1 

326 

, and 

X 22 

1,802 

381 

302 

5 ° 

220 

24 

628 

372 

2,022 

405 


Percentapc of 
Net Value 
Contributed 
by' Manu¬ 
facture 


61.2 

85-9 

76.4 

57-2 


Ultimate Use 
of Product 

Consumption goods 
Capital goods 
Construction matcru 
Producers’ supplies 

All manufactures 2 

Consumption goods 
Foods 

Wearing apparel, 

Household goods 
Transportation 
Domestic fuel anc 

bg ht . 

Drugs, medicines 
supplies 
Publications 
Recreation goods 

1 Differs .lightly from the figure for "ork_ 

° f80 ' 

A net value 

analysis indicates that $10.5 b > 


66.5 


39-2 

68.1 

79.2 

71.2 

5 t -9 

86.6 

89.1 

94.1 
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stuffs y some $7 billion (15 per cent) wearing apparel and per¬ 
sonal goods; about $4.5 billion the value (at the producers* 
stage) of passenger cars and the supplies essential to their opera¬ 
tion for general consumer use; some $3.5 billion the value of 
the aggregate of goods for house-furnishings and maintenance. 
These are the big items among consumption goods, the group 
that constitutes over 60 per cent of the total value (at producers’ 
prices) of all goods manufactured in 1929. 

The net value of capital goods is some $8 billion; although 
to this should be added a considerable portion of the value of 
the construction materials that appear at the manufactures stage. 
If the $4,421 million of construction materials is divided be¬ 
tween consumers’ goods and capital goods in the proportions of 
one-third and two-thirds, then capital value, at the manufactur¬ 
ing stage is some $11 billion.'* 

The item producers’ supplies contains materials that are used 
both by manufacturers and by productive agents at earlier and 
later stages. It includes, for example, the value of containers, 
roughly $900 million, which are used chiefly by other manu¬ 
facturers and should be included in the totals given above. A 
large part of this item should be allocated to the foods group, 
but the rest goes to both other manufacturers and nonmanufac¬ 
turers. Ultimately, producers’ supplies are probably used in 
processes serving consumers and might therefore be classed with 
the major group consumers’ goods but, because some of these 
fuels, chemicals, and general office and shop supplies are also 
used in the making of what we have classified as capital goods, 
the entire group cannot be thus allocated. It is difficult, of 
course, to divide these items in accordance with our scheme of 
classification, but a rough division of the part consumed in man¬ 
ufacturing industries (estimated at 40 per cent of the total) 
would be approximately 90 per cent for consumption goods and 
10 per cent for capital goods. Of the 60 per cent not consumed 
in manufacturing industries almost all goes for ultimate con¬ 
sumption purposes. 

There is considerable variation among groups in the propor- 

1 For an analysis of the value of finished goods, at the consumer stage, of the various 
typos recognized in the present analysis, see Commodity Flow and Capital Formation, 
Vol. I, by Simon Kuzncts. The present figures and those of Dr. Kuzncts are compared 
in Tabic IVb. 



NET VALUE OF MANUFACTURED PRODUCT 193 

tion that value added by of %££ Sods 

^ « *£= 

facturing ‘^r^ve an ’additional $4 billion 
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had its origin in manufacturing in us| i , manufactures, 

the value of construction^ materials 

This rather surprisingly high figure facturi of the prod- 

results in part from the me usio cimilar establishments of 

acts of sawmills, cement plants, build- 

a quasi-extractive character and the exclusion or ^ ^ sand 

ing materials that require litt e or ' {1° roups j s that for rccrea- 
and gravel. The highest ratio or ^ hich t h cre ma y be some 
tion goods, a small group an on The inc i us i on of the 

question of the adequacy of h ^ Qf raw mater ials, is a 

motion picture industry, witn it 

sufficient explanation of this striking . k m mmd that the 

In examining Table J * rcceivc d by manufacturers and 
values are in terms of the \ passed the point of 

relate to the stream of goods asured at a 

manufacturing. But the flo* desirable to do so. Costs 

later point, and for some purposes f p ro d- 

of getting goods to final consumers vary w«h the ty, ^ J ^ 

uct, and the margins between fac > rcuson the figures 

sumers are certainly not constan . cst j m ates of national in- 

of different groups of con- 
come, or with the buying ^ o national income 

sumers, or, as they stand, w, h C "^ Q ° oscs of meas- 
onginating in manufacturing u ^ ^ thc scrv ices rendered 

uring the nations income, t . distinguished from the 

manufacturers by outside agencies is distinguished 

"It ha. been estimated that the w,lue Ic^sh)'^ U*9 ««. at 
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sendees of the manufacturers themselves. For example, pay¬ 
ment made to banks for the use of capital is, from the pomt of 
view of national income, payment for a serv.ee ongmatmg in 
the finance group and not to be considered a part of the con- 
tribution of manufacturing or to be included in the total ‘value 

Payments for professional services such as those rendered 
manufacturers by independent architects, accoumants awyers, 
or other professionals are for some purposes to be distinguished 
from the contribution of the manufactur.ng enterprise. Again 
payments to government employees, in part traceable to t 
taxes paid by manufacturing concerns, are considered as nation 
income originating in these public services. So far as these vari¬ 
ous payments are covered in the value of the goods sold by 
manufacturing plants, and therefore reported in the item value 
added by manufacture’ they have been included in the totals 
of Table IVa; they are associated with the manufacturing 
process by reason of the productive stage at which the service 

Not the origin, in which we are here chiefly interested, but 
the final destination of manufactured goods may be the focus 
of attention, and this has been the approach followed by bimon 
Kuznets in his study of capital formation. His survey is re¬ 
stricted to finished manufactured goods, expanded to cover the 
distributive activities following that of manufacturing, and re¬ 
sults in the estimates of the values of finished goods at producers 
prices cited earlier. These estimates of the value of finished 
croods at the manufacturers’ stage should approximate those in 
Table IVa but cannot be identical, for they differ in timing as 
well as in scope and methods of classification. Nevertheless, 
comparison, by groups, of the value of ‘finished’ manufacture 
products and the above estimates of the ‘net’ value of manu¬ 
factured product is of interest (Table IVb). An attempt is made 

to reconcile the various classification differences. 

Dr. Kuznets’ estimate of the value of finished manufactured 
goods, at producers’ prices, for 1929 is $41.5 billion; the net 
value figure in Table IVa is $ 47-2 billion. The difference in 
these totals is due largely to the manner of defining the limits 
of the tabulation and has been discussed in some detail by Dr. 
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Kuznets. 0 The comparison of the estates ^ 

m Table IVb r adjustment for lack of com- 

The closeness of the figures, arte J ,, 0 f t he 

parability, confirms to some degree the re “ on f len ^, e been 
estimates, particularly the present one > based 

ESESSst* 

legitimacy of the comparison. 

0 Op . cit ., pp- 19-26 

Table IVb 


Two Estimates of the Value o 
Manufactured Products, 19-S 

Group 

(1) 

Estimates 
of Net 
Value 

( 2 ) 

Consumption goods, total 
Foods 

Wearing apparel, etc. 
House-furnishings 
Household supplies 
Drugs, etc. 

Recreation 

Publications 

Fuel and light 
Automotive fuel 
Transportation 

29,180 

10,502 

7,232 

3 . 00 8 
S57 
372 

405 

2,022 

628 

996 

3,458 

Capital goods 

8,210 

Construction materials 

4,42i 

Producers’ supplies 

Fuel, mfd. 

Containers 

Other 

5,432 

2,686 

930 

1,816 

Grand total 

47,243 


Estimates 


Adjust¬ 
ment for 
Compara- 


Finishcd Col. Compa 
Products (2)-(3) 

(?) ( 4 ) (5) 

(millions of dollars ') 


28.582 
11,021 
7.020 
2,801 

j I,M 2 

406 

1,179 

j 1 , 3*8 

3 . 72 S 

7,885 

5,075 


5*9 
+ 212 
+ 207 

-183 

— 1 

+ 843 
+ 306 
— 267 

+ 325 

-654 


+ 5.432 


+ 466 
| — 260 

+ 30 

— 184 
— 1,120 

-393 


41,542 


Exported semimanufactured goods 1 , j s 

Estimated freight costs, scmimanufacturc j. 


Net 

Differ¬ 

ence 

( 6 ) 


” 53 
+ 159 

— >53 

-185 

— 277 
-87 

-267 

+ 325 

— 654 


— 4,022 + > .4 >° 


— 902 
+ 300 


Estimated freight costs, semimanufactured goou> 

IT* — 3o4 

To- net difference after * for —«“" ... . 

\2ZSTJLK r. SZF£ <"> ■— - — ,Va ' lhc 


1 
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. y . ,,x ... the following combinations of minor groups given in Table I-4 of 

<£??£ 5ss 

32-44 and producers’ goods servicing; Construction materials, g p j 

8r ThM'.r™. C *re,.er comparability of the et.ima.ca, arc ex- 

plained as follows: # , £ . . 

•SsHa'sfflsess sap«gaMg 

«,<>’ million paid by manufacturers for contract work is not included in the ent " e 
of col. (2). A portion of this sum represents work done for nonmanufacturers, an 
therefore not a duplicating item from the viewpoint o the present study Ex 


amin^S: of" the 3 ^ of Manufactures (the iate3t co p , cte re port on 
amounts paid by manufacturers for contract work) indicates tllat tlv* $ 3'™ 11 
paid for contract work used in the estimate is an understatement by about 550 
million. The net value estimate of the Bureau of the Census, however, has not been 

Dru h g a s" S $30 million ( + ) of containers traceable to drug industry classified under pro- 

duccrs* supplies in col. (2). . , c _ . 

Recreation: $184 million (—) motion picture industry excluded from col. (ib 
Publications: $1,120 million (-) receipts for advertising are included under col. UJ, 

but excluded under col. (3). . , , , 

Fuel and light: million ( —) manufactured gas, excluded under col. V 3 J* 

fuppli” *59« million (-) from conminm. tr.n.fprmd .. .ho «o.J ««up, 

$30 million (-) to the drug group, $161 million (-) used outside manufacturing: 
$1,843 million (-) from producers’ fuels estimated as consumed outside the manu 
factoring industries, $1,286 million (-) other producer, supplies consumed ou 
side manufacturing industries, $.06 million of gas used for industrial purposes, not 

included under col. (3). , 

= Manufactured goods exported before reaching the final manufacturing process arc not 
included in Dr. Kumc-ts’ totals used in this table. The Department of Commerce re¬ 
port, total exports in 1929 of wholly and partly manufactured food, to be * 3.745 
million; Dr. Kuzncts estimates exports of goods considered finished at $2,720 ’ 

The difference, $1,02? million, is the value of partly manufactured goods exported 
before completion. This figure is reduced 12 per cent to approximate the lower valua 

tion at the manufacturers’ stage (cf. Kuzncts, op. a p. 123). „ 

3 The estimates of net value in col. (2) are understatements by reason of the omission 
of freight and other charges incurred in the movement of semimanufactured goods 
between manufacturing industries. The values of semimanufactured goods •* reported 
by manufacturers would be less for this reason than the amounts that would be 
ported for the cost of these same products by the manufacturers next in line. I bee tn 
discussion. Defects in the Method of Finding Net Value of Products, 12th Census of 
the United States, Vol. 7. P- cxli.) The estimate of $300 million is basedI on an 
analysis of freight revenues of Class I railroads for the shipment of semifinished manu¬ 
factured goods. No allowance for middlemen’s profits has been made. 
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Exports and Imports of Manufactured Goods, 
classified according to Ultimate Use of Product 


A nation ordinarily increases its capital supply in twc» ways^ b 
diverting part of its productive energ.es from thei rnakmg of 
consumption goods to the making of products that may be 
utilized^as productive capital, or by continuing ; to make con 
sumption goods and purchasing with them cap.tal goods pro 

duced in other countries. The figures m Ch »P« r 11 thc 
relative output of capital and consumption goods are qualified, 

Table Va 

Exports and Imports of Manufactured Goods classified 
according to Ultimate Use, 19-9 


Ultimate Use 


Exports 

Millions 

of dollars Per cent 


Imports * 
Millions 

of dollars Per cent 


Consumption goods i ,944 

Capital goods 1,087 

Construction materials 244 
Producers’supplies 501 


Total 


3,776 


5*5 

28.8 

6.4 

13-3 
I 00.0 


1,609 

194 
111 
520 

2,434 


66.1 

8.0 

45 

21.4 

100.0 


Net F.xports 
(millions of 
dollars') 

+ 335 
+ S93 
+ 133 

— 19 

+ X.342 


. T .-4 Kv tlie Census of Manufactures, 'llu- 

1 Includes semimanufactured goods, as c assi ' estimates, 

total# differ somewhat from Department of or 

2 Import duties of $ 5 *S million have been ignored. 

for some purposes, by the fact that some 

every product was used in other countries. manufactured 

desirable to examine the exports and impo. s analysis of 

goods in a manner similar to that employed in the analysis o 

the domestic productive system. A classification of the 



appendix V 

of goods leaving and entering the country in 1929, according 

to their ultimate uses, is indicated in Table Va . 

Of $3,776 million of manufactured and semimanufactured 

croods exported in 1929, we estimate that $i ,944 million, or 
51.5 per cent, were destined for human consumption, and 
$1,087 million (28.8 per cent) were capital goods The two 
minor groups, construction materials and producers supplies, 
contributed 6.4 and 13.3 per cent to the total. The significant 
fact is that whereas capital goods constituted only 19.8 per cent 
of production in 1929 they were 28.8 per cent of exports. On 
the other hand, imports of capital goods or goods ultimately to 
be utilized for capital purposes were small—only 8 per cent ot 
imports of all manufactured and semimanufactured products. 
In terms of net movements, the capital goods group is outstand¬ 
ing; approximately two-thirds of the value of net exports in 
manufactured goods were for capital use. This comparison of 
net movements is affected slightly by a reverse flow in the case 
of producers’ supplies, with a net import figure of $19 million, 
but because of the nature of the classification, the magnitude of 
this differential is probably not significant. 

Among consumption goods, foodstuffs constituted 24.4 per 
cent of exports of manufactured goods and 39.6 per cent of 
imports, involving transactions of over a billion dollars (see 
Table Vb). Most striking, however, are the exceptionally heavy 
exports of goods used for private transportation, chiefly pas¬ 
senger automobiles and petroleum products, amounting to $773 
million or 40 per cent of all exports 2 of consumption goods. 

1 It is assumed that the value of products with joint uses (uses falling into different 
groups of our classification scheme) may he allocated in accordance with the same 
ratios that have been used for domestic production. 'I his, in many instances, is quite 
legitimate since the ratios are based on data for total consumption of both domestic and 
foreign production. Where the ratios were calculated on the basis of the domestic use 
of domestic production alone, the assumption is probably still valid, though the as¬ 
sumption that goods exported will be put to the same uses abroad, and in the same 
proportions, as though they were consumed at home is less tenable. From the view¬ 
point of net changes in our domestic stock, however, the same ratios must be applied 
throughout. 

Since foreign trade data arc for the calendar year 1929, they are not quite com¬ 
parable with production data, because of the time lag in exports. However, as ship¬ 
ments arc from stock in many instances, the identity of the goods is not essential for 
our comparison. 

“Total exports in 1929 of the two groups, petroleum refining and automobiles, were 
$1,113 million. A portion of the first group has been included among producers’ sup¬ 
plies, and some of the second group, which includes trucks, was apportioned to capital 
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f h U e consumption 

P u ^p° SeS - consumption goods total into subgroups re- 

I ? ,vis, °" u lv different relationships between exports and im- 
veals markedly different r ‘ totals The net export 

ports than might be expected frorn^the,totals. The^^ 

sumption results from the heavy export goods 

small credit fuels fordomestic use. Imports 

for recreation, and manuta aoods for personal use 

of foods and of wearing apparel;* n | d $ P 2i8 million, 

exceeded exports of similar products by $163 and $- 

Table Vb 

Exports and Imports of Manufactured and 
Semimanufactured Goods destined 
for Human Consumption, 1929 

m 1 T • 1l' w m A .A r I C 


Ultimate 
Consumer Use 

Foods 

Wearing apparel, etc. 
Household goods 
T ransportation 
Publications 
Other 1 

Total 


Exports 

Millions 

of dollars Per cent 


Imports 

Millions 

of dollars Per cent 


475 

247 

272 

775 

68 

109 

>,944 


24-4 

12.7 

140 

39- 8 

3-5 

S- 6 

100.0 


638 

465 

293 

88 

90 

35 

1,609 


39-6 

28.9 

18.2 

5-5 

5-6 

2.2 

100.0 


Net Exports 
(millions of 
dollars) 

-163 

— 218 

— 21 
+ 685 

— 22 
+ 74 

+ 335 


° ta ' / fact,,red only, excluding electricity), drugs, 

• mclndc. domestic fool ood ligh.i"* only, 

medicine, and .opplic., cccrcat.on good.. 

If a direct relationship J> etw “^ ^0.^^that’net purchases 
ports may be assumed, it motor cars. It might as 

of foods and clothing werc ™ a bought with industrial 

*<& 

good*. Where a division of a commodity actor, “^^V^^c^'wal made to the 
compli.hcd on the basis of its de.cnpt.on or .ts 
industry divisions of Ap. I- 
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of view depends upon their magnitude relative to the volume 

of manufacturing production. Accordingly m Table Vc they 
are set against estimates previously prepared for domestic out¬ 
put The importance of foreign trade movements is probably 
overstated in this comparison, for many manufactured goods 
are shipped for export by wholesalers or similar distributive 
agencies with the result that their selling prices are higher than 
values at the factory door as reported in the Census. Because 
of the uncertainty of the degree of overstatement, and lack of 
information on the industries where it occurs, neither export 
figures nor data on imports have been adjusted for such dif¬ 
ferences. It is assumed that all valuations are on approximately 

the same basis. 4 

The net movement of foreign trade relative to production is 
not appreciable except for two groups: commodities related to 
private transportation and capital goods in which net exports 
amount respectively to 8.2 and 6.4 per cent of domestic pro¬ 
duction. In the other groups the net movement ranges between 
+ 4.3 and — 1.9 per cent, despite the overstatement in the 


3 That the value of exports of manufactured poods includes a distributive margin not 
included in the Census totals is the conclusion of Simon Kurncts in hts study o 
commodity flow and capital formation. Mis average reduction factor is i: per cent. 
The average export price of manufactured goods is usually, though not always, abo 
the average factory rricc. Ten commodities, for which average prices could be computed 
and for which there was a maximum of probable comparability between export and 
production data as to quality, averaged around 10 per cent higher in price when per 
unit export values were compared with Census value of product per unit. 1 he 
commodities selected for examination were not highly fabricated, however, lest varia¬ 
tion in qualilv influence the comparisons. It is improbable therefore that instances ot 
price cutting and ‘dumping’ in foreign markets arc represented, since this practise '» 
followed more frequently in the distribution of fully manufactured products. The ten 
commodities examined arc (in order of excess of export price): evaporated milk, news¬ 
print piper, turpentine, gasoline, cottonseed oil, cotton sheetings less than 40 inches 
wide, tin plate and terne plate, wheat flour, barbed wire, refined sugar. 

Doubt as to the validity of the assumption that export values are significantly higher 
,h.in manufacturers’ values is raised by a comparison of sales in 1935 of wholesalers 
for export and the total txport values reported for the same year by the Bureau ot 
Foreign and Domestic Commerce. When the sales of unmanufactured farm products 
and other unmanufactured commodities arc excluded, wholesalers’ foreign sales in 1935 
amount to <596 million. Total exports of manufactured and semimanufactured goods, 
however, were $1,501 million, so that the wholesalers reporting to the Bureau of the 
Census account for but 40 per cent of the total. If sales by manufacturers’ sales 
branches arc excluded from sales by wholesalers, the percentage falls to 33. The ex¬ 
planation of the other 60-67 P cr cent must be direct foreign sales by manufacturers, 
and for this portion no adjustment for wholesalers’ commissions would be warranted. 
4 Ocean freights and import duties would modify the values of imports if they were 
taken into account. The effect of both modifications would be to reduce, in terms of 
domestic prices, the magnitude of the net exports. 
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trade figures pointed out above, and except for the minor group 
of miscellaneous consumption goods does not exceed 2 per ce 

of domestic production. , .. . • - _ 

The product totals of Table Vc contain duplications arising 

from the inclusion of semimanufactured goods. This is less 

troublesome in the foreign trade figures where duplications 

cannot occur, since the value of a semimanufactured l 

from the country cannot appear also in the value of a finished 

Table Vc 

Relation of Net Exports of Manufactured Goods to the 
Value of Manufactured Products, 1929 


Ultimate Use 


Value of Production 

Products Net less Net 

(gross sales) Exports Exports 

(rnilltons of dollars) 


Consumption goods, total 42,504 
Foods 12,898 

Wearing apparel, etc. 11 .395 

Household goods 5 . 4'7 

Private transportation 8,312 

Publications 2,752 

Other *.7 3 ® 

Capital goods 13.920 

Construction materials 6,784 

Producers’ supplies 7. 2 27 

Total 70.435 


+ 335 

-163 

— 218 
— 21 
4-685 
— 22 
4-74 

4-893 

4-133 

-19 

4-I.34 2 


42 ,*69 
13,061 

11.613 
5.438 
7,627 
2,774 

1.656 

13.027 
6,65 1 

7. 2 46 

69,093 


Adjusted Estimate 
as a Percentage of 
Unadjusted 


99.2 

101.3 
101.9 

100.4 
91.8 
too. 8 

9 5* 7 

93-6 

08.O 

100.3 

08. I 


commodity of domestic manufacture. But in ^ationJoU^ pro¬ 
ductive system at large, duplications occur y ^ occur 
presence of unfinished products. To t e ex c 1 . I 

to approximately the same a“ tmpamble. 

total of manufactures, the two set k trade and 

Rough estimates based on the recor s °. J* show the 

comparison with our divisions of domestic 

proportion of finished goods to be reasona y ‘ . j mports 

percentage of final products occurs in expor s ... f United 
as would be expected of an industrial country like the 

'“he adjustment of value totals for net exports can ^carried 
over to other elements of manufacturing ac im . 
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ratios appearing in the last column of Table Vc on the assump¬ 
tion that the same proportion of exports applies throughout a 
given type of manufactured product j e.g., that 8.2 per cent of 
the value added in making automobiles and in refining pe¬ 
troleum for consumers’ use is embodied in the 8.2 per cent of 
the value product that is sent abroad. The assumption is per¬ 
haps crude but the adjustments are not large. Table Vd shows 
the revised figures for certain of the items discussed earlier. 


Table Vd 


Three Magnitudes relating to Manufacturing 
Production, classified according to Ultimate 
Use and adjusted for Net Exports, 1929 


Ultimate Domestic Use 


Consumption goods, total 1 
Foods 

Wearing apparel, etc. 
Household goods 
Private transportation 
Publications 
Other 

Capital goods 
Construction materials 
Producers’ supplies 

All manufactures 1 


ue Added 

Wages 

Wage Earners 

(millions of dollars) 

{thousands) 

18,196 

6,001 

4,861 

4,173 

990 

868 

5.327 

2,15* 

1,990 

2,83s 

1,084 

884 

2,911 

1,071 

698 

1,988 

497 

290 

985 

211 

155 

6,603 

2,993 

1,996 

3 , 3 “ 

1,334 

1,001 

78S 

3 ,“8 

1,016 

3 i ,279 

11,400 

8,671 


1 The entries for all consumption goods and for all manufacturing are not the sums 
of the several items in the table, but have been computed directly by use of the ratios 
of Table Vc. 


A final comparison shows, for selected industries, the propor¬ 
tion of the domestic product that finds its market in foreign 
countries. A part of these exports may be offset by incoming 
products of similar character or satisfying the same general 
needs. This offsetting of foreign trade movements served to 
reduce the influence of trade on the aggregate volume of manu¬ 
facturing to the degree shown in preceding tables. Yet the in¬ 
fluence of foreign trade on particular industries greatly exceeds 
these average relationships, as Table Ve shows. Advantage is 
here taken of the opportunity to use data in physical terms, and 
the problem of valuation is therefore not so pressing. We do 
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assume, however, that the average quality of the exported por¬ 
tion and that retained for domest.c use is the same. 

Table Ve 

Percentage of Domestic Production Exported, 

Selected Manufactured Commodities *, 19-9 


(based on data expressed in physical units) 


Commodity 


Rosin 

Turpentine 
Borax 
Dried fruits 
Copper, refined 
Kerosene 
Carbon black 
Lubricating oil 
Benzol 

Patent side leather 
Corn starch and corn Hour 
Motor fuel 

Goat and kid upper leather 

Automobiles 

Wheat flour 


Percentage 

Exported 

60.8 

50.6 

47.0 

46.0 

36.2 

35-4 

32-4 

3*-4 

26.1 

25-4 

22.5 

13.8 

12.8 
1 2.0 
H-4 


Commodity 


Percentage 

Exported 


Household refrigerators 
Caustic soda 

Lumber and timber products 
Gas oil and fuel oil 
Cotton cloth 
Cigarettes 

Iron and steel rolled products 

Hosiery 

Tires 

Coke 

Sugar, refined 
Wrapping paper 
Boots and shoes 
Cotton yarn 


9-3 

8-4 

8-3 

8-3 

7-3 

6.9 

5-7 

4.9 
4.0 
2.1 


that data in quantity terms are not ava.la c. exporled)> aKricu ltural machinery 

of industrial machinery ('HP c , cctrica | machinery < S-S P" c f nl of j' a,uc C *‘ 

ZUZS. lor'whicli .here I. a c„ n ..rier.h,c .„re, g n n.rrhe. 

The export market absorbed in .929 * '^ge share of the 
products of many manufacturing mdurtrwi Over half of 
production of rosin and turpentine was exported^ over-a tou 

of refined copper, lubricating ^ c tmcd 

»< r'O"™ 
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Method of estimating Capital Investment in 
Manufacturing Industries, 1929 


The estimates of capital invested in manufacturing processes for 
the production of various types of consumption goods and capi¬ 
tal equipment presented in Chapter II (Tables 2 and 4) are 
based upon capital assets reported by manufacturing corpora¬ 
tions to the Bureau of Internal Revenue. A series of adjust¬ 
ments have been made in order to increase the comparability ot 
these figures with Census of Manufactures data. In so doing, 
several rather broad assumptions have been made, which reduce 
the accuracy of the final estimates. It is believed, however, that 
despite these difficulties 1 the resulting estimates are fair ap¬ 
proximations to the amount of capital invested in manufacturing 

industries in 1929. f 

Any definition of capital that provides usable figures tor 

the measurement of the role of capital in manufacturing is sub- 

ject to many limitations. The most serious defect in the figures 

drawn from corporation reports is their inadequate appraisal 

of the real significance of the factors they measure. Just as 

number of wage earners does not adequately measure the re a- 

tive or absolute skill of labor, so capital values fail to reflect 

the vast accumulation of technical improvements that is our 

common heritage. Also, in relying on market values, as is in- 


1 For a discussion of the difficulties arising from the comparison of Census of Manu- 
facturcs and Internal Revenue data, see the article by R. C. Epstein, ‘A 
Purpose Classification for Manufacturing Industries’, Journal of the American jitatis r- 
cal Association, March t 9 H, PP- + 7 - 57 - The difficulties arise chiefly because of d.ffer- 
cnccs in classification, industrial overlapping of corporation records, and the lumping 
of manufacturing and nonmanufacturing assets. '1 he efforts made to com at t e»e 
difficulties in preparing the present estimates will appear from the description o 
method in this Appendix. 
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CAPITAL INVESTMENT ... , 

For Til corporations the inclusion of cash represents a dupl.o 
banks" Frl^hfvleVpoint^of 8 

our definition of capital seems most f 

Not all corporations report balance sheets to the Bureau o 

Internal Revenue, although the cov f a |®’'f or December 31, 
sales, is almost c ° m P let ^ a ^Xa U r?ng "corporations (i.e., those 

raised to cover all cor P° r “sal c s with a preliminary adjust- 
of the 1931 coverage of gross sales ^ rations between 1929 
ment for the change m number of P 1 • minor. 

and 1931. In most mstances the ^ “fed to alT items of capital 
The same adjustment ratios were .) 1 1 tatc build- 

assets, divided into three groups, ixc . capital (cash and 

ings, equipment less ^predation), ( ^yVg h ^, formulas, good- 

wm,"sinking fund's, guaranty d “P°f be^X^bv"accounts 

structure arc not net additions to t ic c. I mtemriscs cor- 

The estimates of capital in manufactur g 1 >^1^ 

porate and non-corporate, were ^ ccur ^ ^ Jn n * or industrial 
of products reported by establish e • I sn j cS Q f 

groups of the Census by the ratio of capital P ^ manu . 
the corporations classed in the approxima c y q1 ' . 

facturing group. Certain comk.ialio,, of ^“e madc 

necessary on the one hand, cert. foods, in- 

on the other. The major industrial groups wermfoods, ^ 

eluding tobacco, textiles and their p ° > . and a | 

manufactures, rubber products, forest pro > I ‘ . t hcmi 

lied products, printing, publishing and al .ed industries, chem 

cals and allied products, including petroleum P ^ n 

clay and glass products, metal and its products, and 
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ous. The value of product figures of the Census of Manufac¬ 
tures were first reduced by the extent of interplant transfers (as 
reported by the Bureau of the Census in Sales of Manufacturing 
Plants , , 929 , pp. 5 * «•) since it is probable that such duplica¬ 
tion does not appear in the corporate returns of gross sales. 

The estimated capital investment in each major Census group 
was next allocated according to the various divisions of ultimate 
use as identified in Appendix X, Classification C. Since many ot 
the industrial groups parallel that classification (e.g., foods), no 
great loss in accuracy results from the approximate character 
of the divisions. Estimates for certain groups were based on de¬ 
tailed figures on capital assets for the subgroups of the metal 
and its products group (which includes automobiles) and for 
the petroleum and other mineral oil refining, and the sawmill 
and planing mill products subgroups, secured through the 
courtesy of the Bureau of Internal Revenue, Division of Re¬ 
search and Statistics. Since these detailed figures were not avail¬ 
able for any year prior to 1933, it was necessary to assume that 
there had been no disparate movements in the relative amounts 
of capital in the major groups covered between 1929 and 1933 * 
Use of the fairly detailed industrial groups simplified consider¬ 
ably the allocation of total capital sums according to the ultimate 
product to which they were related. The allocations were actu¬ 
ally made on the basis of the distribution, within each of the 20 
industrial groups and subgroups of the item ‘value added’, as 
recorded, for all industries, in text Tables 2 and 3. The sub¬ 
divisions of the metal and its products group used in these cal¬ 
culations were: (a) locomotives and railroad equipment, factory 
machinery, agricultural machinery and equipment, office equip¬ 
ment, miscellaneous machinery (all capital goods); (b) iron 
and steel; (c) motor vehicles; (d) electrical machinery and 
equipment; (e) metal building materials and supplies; (f) 
hardware, tools, etc; (g) precious metal products and processes; 
(h) other metals, products and processes; (i) household ma¬ 
chinery and equipment. 



Appendix VII 

Detailed Classification of Manufactured Goods 
according to Ultimate Use and Durability 



Detailed Classification of Manufactured Goods according to Ultimate Use and 
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Appendix VIII 

Scale of Manufacturing Operations 


Various data are available in Census of Manufactures records 
and from other sources that indicate the scale of manufacturing 
operations, and a considerable literature on this subject has been 
published . 1 Hence it is not discussed extensively in this mono¬ 
graph. But the subject is not without interest in a study ot the 
manufacturing structure, even within so restricted an area as 
our own. Accordingly, in this Appendix are presented certain 
materials bearing on the size of manufacturing establishments. 
Table Villa summarizes data relating to establishments classi- 


Table Villa 

Measures of the Scale of Manufacturing Operations, 1929 


Value of Product 
per Establishment 
(thousands of dollars) 

Establish¬ 

ments 

Wage Value of Value Added by 

Earners Product Manufacture 

{percentage of total) 

5 “ * 9*9 

20“ Q9.9 

100- 499*9 

500- 999 9 
1000-24Q9.9 

2500-4999*9 

5000 and over 

32.9 

35*7 

20.9 

4*9 

3*5 

1.2 

•9 

2-3 

7.8 

18.9 

12.7 

18.2 

12.5 

27.6 

I.I 

142 

10.3 

16.2 

12.2 
40.9 

I-S 

6.5 

16.2 

II.I 

16.9 

12.7 

35 -* 

Total 

100.0 

100.0 

100.0 

100.0 


fied according to the magnitude of the value of their products. 
Comparison of these ratios for 1929 with those for 1919 ind {- 
cates no major changes. The industrial integration that took; 

1 See particularly W. L. Thorp, The Integration of Industrial Operations 

as 14th Census Monograph III. More recently have appeared The Modern C or *° r fi!* 

and Private Property, A. A. Berlc and C.ard.ner Means (Macmillan. 

centration of Corporate Control*, by W. L. Crum. Journal of Bus,ness, Un.versUy of 

Chicago, July 1935 , PP- -69-83 i Big Business, Its Growth and Place (Twentieth 

Century Fund, 1937 )- 
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change in the size of manufacture^ estabhshments.^^ ^ 

took the form of binding toget er g this develop- 

a system of common ownership and^conti ol U 

ment the records on size of establishments throw - n _ 

Data on size of establishments he p, om inate. The ‘mass 
dustries in which large scale op ^ rat '°" ce P in our productive econ- 
production’ industry has taker p Hramatically typical of 
omy and, while perhaps not common, ‘oteTeqmremeiUo f this 
some of our more important in u employing a large 

type of production is a lar 6 \“ ta . b ?‘ ^^" jch'ndustrfes by se- 
working force. We can rough y Y ^ earners work in 

lecting those in which the majorii y ^ mber j=j f wor kers. While 

plants employing a relatively g it ignores the possi- 

this method of selection is crude, \*x*wl* g volumc 

bilities of large scale operations m of a large 

of output does not make possible the emp y 

force, this is probably not a serious c ^ , industries, the 

The 1929 Census of Manufactures reports, by 

number of wage earners classi ^ n venience in tabulating, 

Irregular class intervals are used for ™"J e ' ,,en , Lq _ 

but the variation in size of manufactu >ng plan cv thu 

cation of the interval that marks the lower l.m 

2 Special compilation, of the .933 Cen.“i^.^"^‘rntr^’in''c.tIblUhmcnts m^cr the 
to the Twentieth Century Fund, w3K c earner, in the largest «" 

tame ownership in *4 industries. The number o ^ ^ #gc car ners. made po»iblc 



— 6 (/ “* .. . planu 

“ 'occJon»ny~ln establishment may " n jJal' or°corP«IJati«.n. for ^ Z\ 

•j; ts-is: ■» XX . c —-■ 

Manufactures. A. a result, the of ihe 
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wage earners of each industry supplies a measure of relative in¬ 
dustrial concentration. Each figure is roughly a weighted median 
of the establishment distribution. In Table Vlllb the 326 man¬ 
ufacturing industries are tabulated according to these median 
groups, as well as the number of establishments and wage earn¬ 
ers in each size division. Entries in the last two columns are as 
reported by the Census, and are not derived from the industry 
classifications. 

Table Vlllb 

Size of Manufacturing Establishments, 1929 

Industries with 


Wage Earners 

at least Half 
their Workers 

Establishments 

Wage Earners 
in Establish¬ 

per Estab¬ 

in Given Group 

at Given Ratio 

ments of Col. (3) 

lishment 

and Over 

{thousands) 

{thousands) 

(1) 

(2) 

( 3 ) 

( 4 ) 

i -5 

1 

95-8 

280 

6-20 

23 

53-5 

596 

21-50 

57 

25.0 

814 

51-100 

63 

12.5 

892 

101-250 

80 

10.2 

1,589 

251-500 

49 

3-9 

i, 33 i 

501-1000 

29 

i -7 

i,i 77 

1001-2500 

16 

.8 

i,i 45 

2501 or more 

8 

.2 

1,015 

Total 

326 

211.0* 

8,839 


* Includes 7.4 thousand establishments reporting no wage earners. 

Many small manufacturing establishments with few workers 
employ in the aggregate only a small percentage of all manu¬ 
facturing wage earners. On the other hand, the largest 206 
establishments employed 1,015 thousand wage earners in 1929, 
or 11.5 per cent of the total. The smallest 95,767 establish¬ 
ments'* employed only 3.2 per cent of all wage earners. 

I he \crv small establishments arc excluded from the Census tabulations, since only 
concerns with an annual product of $^,000 or more are reported. In 19 1 9 the number 
of wage earners in 60,215 plants with a value of product of more than $500 but 
less than $5,000 was only 0.5 per cent of the number of wage earners in plants with 
products valued at $5,000 or more. 
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SCALE OF OPERATIONS 

In one industry, cheese making, the dominant size of estab- 
listen" is extremely small: over half the workers^ were^em¬ 
ployed in plants with no more than 5 employees. At ^e °ther 
extreme in 8 industries over half the 1929 workmg force were 
employed in plants with more than 2,500 employees: cash reg.s- 

Table VIIIc 

Relation of Size of Plant and Proportions of 
Value Added distributed as Wages, 1929 

Manufacturing Industries (entries are number of industr.es) 


Wages as a i 
Percentage of to 
Value Added 5 


O- 4-9 
5.0- 9.9 
10.0-14.9 
15.0-19.9 

20.0-24.9 

2S.0-29.9 

30.0-34.9 
35-°-39 9 

40.0-44-9 

45.0-49-9 

50.0-549 

55-0-59-9 

60.0-64.9 

65.0-69.9 

70.0-74.9 

75-0-79-9 

80.0-84.9 

85.0-89.9 


Median Number of Employees per Establishment 

6 21 51 101 

to to to to 

20 50 100 250 


251 501 1001 2501 

to to to or 

500 1000 2500 more Iotal 


2 

1 

3 

3 

4 
3 
3 

2 
1 


1 

6 

9 

3 

3 
7 

7 

8 

7 

4 
2 


3 

3 

9 

8 

8 

9 

1 1 

8 

3 

1 


1 

3 

4 

I 2 
lO 

24 

X3 

7 

4 

2 


3 

2 

8 

2 

13 

8 

7 

2 

1 


3 

2 

4 

3 

3 
6 
1 

4 


3 

3 

6 

1 

3 


1 

2 

1 

2 


3 
1 5 

21 

22 

41 

3« 

64 

55 

33 

22 

7 

3 


Total no. of 

industries i 

23 

57 

63 

80 

49 

29 

16 

8 

326 

Median per¬ 
centage of 
value added 27 

34 

35 

35 

37 

38 

40 

42 

35 

37 


businus. ’SSfSrtC 

graphs, rayon, mechanical rcfr b T [ le me dian size of plant 
L n r d mo a :t C in C du a s n trier<8o)T..s in the group employing .0.-250 
C Tt°s ye an-interesting possibility that variations in the ratio of 
















214 

Table VUId 


APPENDIX VIII 


Twenty-four Manufacturing Industries with 
Large Scale Operations, 1929 


(one-half the industry’s wage earners employed in plants with 
over 1,000 wage earners) 


Wage Wage Earners in Average Number of 
Earners in Plants with over Wage Earners per 
Industry 1000 Wage Earners Establishment, 
(p<rr cent of total) Entire Industry 


Agricultural implements 
Aluminum manufactures 
Ammunition and related products 
Billiard and pool tables 
Boots and shoes, rubber 
Carpets and rugs, wool 
Cash registers and adding, calcu¬ 
lating, and card-tabulating 
machines 

Clocks, clock movements, etc. 
Collars, men’s 

Electrical machinery, apparatus, 
and supplies 

Engines, turbines, tractors, 
water wheels 

Iron and steel: steel works and 
rolling mills 
Locomotives 

Motor vehicle bodies and parts 
Motor vehicles 
Optical goods 
Phonographs 

Photographic apparatus and 
materials 

Rayon and allied ; :oducts 
Refrigerators, mechanical 
Rubber tires and inner tubes 
Sewing machines and attachments 
Typewriters and parts 
Watches and watch movements 

Total 


41,663 

53-5 

142 

21,210 

50-5 

141 

7,223 

60.3* 

344 

1,390 

70.6* 

35 

25,659 

84.4 

1,166 

32,623 

60.1 

487 

16,840 

64 - 3 * 

366 

10,401 

55 * 

186 

2,952 

51.8* 

197 

328,722 

57-4 

182 

61,148 

60.4 

307 

394,574 

70.8 

812 

11,045 

85-7 

690 

221,332 

65-7 

192 

226,116 

83-9 

927 

9.701 

57-0 

83 

14,416 

66.3* 

244 

12,967 

63.0* 

”3 

39 ,io 6 

86.3 

1,348 

16,883 

91.i 

497 

83,263 

82.0 

9 XS 

10,467 

63.1* 

268 

«6,945 

66.5* 

652 

10,738 

90.7 

1,342 

1,617,384 




‘ In reporting the number of wage earners by size groups, the Bureau of the Census 
frequently combines the figures of adjoining size groups in order to avoid disclosing 
data for individual establishments. The percentages to which this note is appended 
arc based on estimates for industries affected by this rule, and are therefore not exact 
measurements. I he estimate rests on the assumption that the average number of wage 
earners, per establishment, in the lower size groups was the same as the mid-value 
of the group. 
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wage payments to total value added may in some way be re¬ 
lated to variations in size of plant. Wage payments by size of 
plant are not available, but Table VIIlb classifies industries by 
size of plant, and Table VIIIc compares the wage payments 
ratios of Table 19 with the size of gradations of industries. 
From Table VIIIc it is clear that there is considerable scatter 
in the ratio of wage payments to value added for both small 
and large scale industries, and some drift to higher ratios ap¬ 
pears as we pass to industries where large scale operations are 
more common. The median ratios for the lower size groups 
are in general somewhat below those of the larger scale units 
but, in view of the wide variation about these medians, there is 
no strong evidence that a size relationship holds in the ratio of 
wages to value added. 

If, to the 8 industries in which over half their wage earners 
were employed in plants with more than 2,500 workers, we add 
the 16 industries included when the limit is lowered to 1,000 
wage earners per plant, 24 industries are characterized by large 
scale operations (Table VUId). 5 The majority of these large 
scale industries make consumption goods. Six of the 24 can e 
termed capital producing: iron and steel, electrical mac inery, 
engines and turbines, agricultural implements, cash registers, 
etc., locomotives. Certain of these industries, particularly steel 
works, are operated on a large scale because or their p ysica 
requirements; this is probably true also of locomotives. But 
for most of the industries the operation of such large plants is 
related to mass production methods, and in almost every in 
stance the good produced is one that can be made in g rcat 
quantities from standardized parts. This characteristic of mo ern 

production is plainly evident. 

It is notable also that with few exceptions these products 
of large scale operation arc durable goods. Absent are the per¬ 
ishable products in whose processing little effort need be ex¬ 
pended and for which concentration of activity into large plants 
would be inefficient. Also absent are products in which taste and 
style play an important role; the scale of operation we have 

0 In that the Census industry classification, are sometimes quite broad^it ^ 

that an activity marked by high plant concentration 1 # merg industries with 

size is low. The combination, therefore, may not appear m our l.st of -du.tr,c» ».th 

large scale operations. 
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described requires strict adherence to the production of stand- 

^ An^xamination of the Census records for 1919 reveals that 
in 28 industries more than half the wage earners work in estab¬ 
lishments with over 1,000 workers. Seven industries on the 
1929 list do not appear in 1919: agricultural implements, 
aluminum manufactures, clocks and clock movements, engines, 
turbines, etc., optical goods, rayon, and mechanical refriger¬ 
ators. Eleven industries lost their ranking and were, in 1929, 
no longer in the large scale group: steam railroad cars, emery 
wheels, firearms, pencils, petroleum refining, saws, wood screws, 
shipbuilding, slaughtering and meat packing, steam fittings and 
steam and hot water heating apparatus, and sugar refining. 
Since some of the 7 industries classed as having large scale 
operating units in 1929 but not in 1919 are new industries with 
new markets, there seems to be clear evidence of no tendency 
to concentration of manufacturing activities in very large plants 
during this post-War period. This conclusion is supported by 
the absolute decline between 1919 and 1929 in the number of 


workers in establishments employing over 1,000 men (2,398 
thousand in 1919 to 2,160 thousand in 1929). But the decline 
is not pronounced, and the more important industries classed as 
large scale in 1929 were equally so in 1919. Where the causes 
of the concentration lie deep, where monopoly or heavy invest¬ 
ment thrust off threatened competition, and where economies 
of mass production continue, then this aspect of the structure 
of manufacturing production changes but slowly/’ 


0 These conclusions agree with findings of W. L. Thorp, in The Changing Structure 
of Industry, Part 3 of Ch. II, Recent Economic Changes (National Bureau of Eco¬ 
nomic Research, i 9 - 9 >> PP- 167-75. Arranging 321 industrial groups in order of 
average number of wage earners per establishment, he finds a high degree of per¬ 
sistence in rank. Coefficients of rank correlation arc: 1914—19, + .946 > 1919—21, 

+ - 975 > *921-23, 4-.9S0; 1923—25, +.986. If the 321 industries were in identical 
rank in successive years the coefficient would be 1.0. 

Our basis is less satisfactory for time comparisons, since the point of reference is a 
fixed number of employees per plant, 1,000. Nevertheless, in * 9 * 4 i when output was 
well below that of 1929, in 18 industries more than half the employees were working 
in plants with over 1,000 men, and 13 of these appear in the 1929 listing of 23 
(counting motor vehicles as one industry). In 7 of these 13 industries the percentage 
of total employment in the large plants was greater in 1914 than in 19 - 9 * ^he 18 
industries, with the percentages of total employment in plants of over 1,000 wage 
earners, arc: 
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SCALE OF OPERATIONS 

Table VUIe 

Average Value of Product and Value Added 
per Manufacturing Establishment, 

by Industries, 192.9 

Number of Industries ‘ classified by 


Dollars per 
Establishment 
( thousands ) 

0.0- 99-9 

100.0- 199.9 
200.0- 299.9 
300.0- 399-9 
400.0- 499-9 
500.0- S 99-9 
600.0- 699.9 
700.0- 799-9 
800.0- 899.9 
900.0- 999-9 
1000.0-1099.9 
1100.0-1 199-9 
1200.0-1 299.9 
1300.0-1399-9 
1400.0-1499-9 
1500.0-19999 
2000.0-2499.9 
2500.0-2999.9 

3000.0-3499-9 
3500.0-3999-9 
4000.0-4499-9 
4500.0-4999-9 
Over 5,000.0 7 


Value of Product 

Con- . 

sumption Capital 


Value Added by Manufacture 


Con¬ 
sumption Capital 


Total Goods 


SST Total Goods Goods 


Largest 
40 1 n- 
dustries 


50 

61 

46 

35 
1 5 
17 
15 
11 

7 
6 
6 

8 

5 
3 
2 

6 

9 

6 

2 

2 

3 

11 


39*2 

5 ° 

3 » 

25 

13 
1 2 

14 

6 

5 
3 

6 

lx 

3 
2 

5 

4 

5 

1 

2 

3 

6 


10/2 
I I 
8 
10 
2 

5 

1 

5 

2 

3 


US 

75 

37 

26 

17 

4 

13 

6 


‘2 


1 

5 


3 

3 
5 

1 

2 

1 

2 

4 

2 

3 
3 

1 

2 


9 6 J 2 
59 
26 
18 
15 
3 
11 

4 * 2 
3 

2 

3 

1 

1 

1 


18} 

16 
11 
8 
2 

1 

2 




1 

2 


9 

O 

5 

4 

3 

2 

2 

3 


2 

2 

1 

2 


2 

2 

2 

1 

1 


Median (thousands 
of dollars per 
establishment) 31 7 


299 


3<>5 


164 


152 


214 


3 °° 


m 


both capital and 


* The 1. industries with an average establish* 


1 I1C II -. . . X. 

(sales given in thousands of dollars;. 


Rayon 

Locomotives 
Petroleum refining 
Steel works and 
rolling mills 
Iron and steel, 
blast furnaces 


5. 1 57 

$.241 

6.768 

6.925 

7.347 


Linoleum 

Rubber tires and tubes 
Smelting and rcf.n.ng, lead 
Motor vehicles 
Sugar refining, cane 
Smelting and refining, copper 


b, 1 79 

I 2,2 1 7 
i 5.257 
24,161 
38.261 


t e million is motor vehicles 

The one industry with value added pcr given in Appendix II. 

US, 4 «S thousand). The averages for other m 




Table VUIf 

Average Wages and Cost of Materials per Manufacturing Establishment, by Industries, 1929 
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220 APPENDIX VIII 

The preceding analysis has been based on measures of the 
dominant size characteristics of manufacturing industries. Fre¬ 
quently, as Table VII Id indicates, the over-all averages are 
somewhat at variance with the measures we have given. Ac¬ 
cordingly, summaries of the per establishment figures of Ap¬ 
pendix II are presented in Tables VUIe and f. 

(Footnote 6 concluded) 

Concentration greater in 1914 Concentration less in 19*4 

than in 1929 than in 1929 


Ammunition (70.3).* 

Carpets and rugs, other than rag (60.2). 

Cash registers and calculating machines 

( 77 - 3 )- 

Collars and cuffs, men’s (53.4)-* 

Phonographs (88.7).* 

Photographic materials (80.7).* 

Sewing machines and attachments (67.6).* 

0 Sec footnote to Tabic VII Id. 

Also included in the 1914 list arc cars, steam railroads, not including operations of 
railroad companies (63.8), jute goods (58.2), wood screws (72.7), shipbuilding 
(63.6), tobacco, chewing and smoking, and snuff (54.8). The 10 industries in the 
1929 but not in the 1914 list can be found by comparing this list with Table VIIId. 

'Phe lower limit used in reporting manufacturing activities in 1914 (a value of 
product over $500 instead of over $5,000 as in 1929) affects these comparisons some¬ 
what, serving to cause a relative understatement of the concentration of employment. 
In all industries, however, only 1.8 per cent, or 130 thousand wage earners, were 
employed in plants reporting less than $5,000 value of product and which therefore 
should be excluded in order to make a proper comparison with the 1929 figures. 


Automobiles (63.8). 

Boots and shoes, rubber (56-3)* 

Steel works and rolling mills (53.6). 
Locomotives (79.0). 

Typewriters and supplies ( 53 -S)** 
Watches (68.3). 



Appendix IX 

Data on Capital Investment reported in the 
Massachusetts Census of Manufactures, 1928 


The schedules used in compiling the 1928 Massachusetts Census 

of Manufactures called for the amount of ^ 

the following categories: (a) land, buddmgs, and fixtures < b > 

rsti ss, yiit «sx :sr«*» 
™ d r^ 9 ;L° v t>' T * , ^stsrr* 

from the 1928 schedule ind.cates the scope of the inquiry. 

"Capital invested: Amount of capital 
borrowed. The answer [to the inquiry] should ^ow the ‘ot 1 
amount of capital, both owned and borrowed, on the last 
of the business year reported. All the items of fixed and Ine 
capital may be taken at the amounts carried on the books It 
land or buildings are rented, that fact should be so stated and 
no value eiven. If a part of the land or buildings is owned, the 
rermfinder'being rented, that fact should be - -ated and on y 
the value of the owned property given. Do not include secu 
ties and loans representing investments in other enterprises. 

Since the schedules used in the 1928 Census are filed first, 
according to region, and second by industry, the simplest pro¬ 
cedure in setting the desired information on subgroups was to 
have the l P ital 8 .tems transcribed on cards and the cards then 
sorted by industries. The data were tabulated by clashing 
each item, by industries, according to appropriate size divisions 
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and finally calculating totals from the resulting frequency dis¬ 
tributions. This procedure resulted in some slight loss in ac¬ 
curacy over direct totals, but there was a gain in the time 
required for the tabulations and in the added information to be 
derived from the frequency distributions of establishments. 

In considering the Massachusetts data, attention must be 
given the variation in the industrial composition of manufac¬ 
turing in Massachusetts and in the United States as a whole. 
The extent of this variation is indicated in Table IXa. The 
data are drawn from the 1929 federal Census of Manufactures. 

Table IXa 

Value Added by Major Manufacturing Industries 
Massachusetts and the United States, 1929 


Value Added by 

Manufacture, Massa- Percentage of all 
chusetts Industries 


Industry 

Millions 

of 

dollars 

Percentage 
of national 
total 

Massa¬ 

chusetts 

United 

States 

Electrical machinery 

120.5 

9.1 

7.0 

4.2 

Boots and shoes other than rubber 

117.6 

26.1 

6.9 

1.4 

Cotton goods 

108.2 

1 7-3 

6-3 

2.0 

mm 

Woolen and worsted goods 

96.9 

29.9 

5-7 

1.0 

Foundry and machine shops 

78.1 

4-5 

4.6 

5-5 

Printing and publishing 

Newspaper and periodical 

50-3 

42 

3-3 

4.^ 

Book and job 

47-3 

6.4 

2.8 

2.3 

Paper and woodpulp 

44-3 

xx.3 

2.6 

1.2 

Bread 

40.6 

5 -x 

2.4 

2-5 

Dvcinc and finishing textiles 

40.1 

17-4 

2.3 

0.7 

Rubber goods (other than boots 
and shoes) inch rubber tires and 

tubes 

31.8 

6.8 

1.9 

x-5 

Cutlery 

29.9 

46.8 

i -7 

0.2 

Textile machinery 

28.7 

33-4 

i -7 

0.3 

Leather 

28.1 

19.6 

1.6 

o.S 

Boots and shoes, rubber 

25-1 

3b-9 

i -5 

0.2 

Total, 15 industries 

8935 

IO. I 

52.3 

27.7 

All manufactures 

17x0.7 

5-4 

100.0 

100.0 


Table IXb presents for various detailed groups of industries 
the division of total capital investment for Massachusetts. The 
estimates have been adjusted, as were the figures in Chapter III, 



Table IXb 

Capital Investment and Number of Wage Earners, 1928 

Groups of Manufacturing Industries, Massachusetts P ercc „tage of Total Capital 
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Table IXc 

Capital Investment and Number of Wage Earners, 1928 
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Undoubtedly an underestimate because of the prevalence of rented machinery. 
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to allow for establishments not reporting rented cap.tal or not 
reporting fully on the subgroups of total capital. 

In Table IXc appear detailed measures for the 15 J 
industries of Massachusetts (cf. Table IXa). The basic figures 
have been adjusted to compensate for incomplete reporting. 

Table IXd presents unweighted frequency distri u 101 
individual establishments for certain of the major divisioi . 

1 The method of adjustment was: (t^a locate i ? (2 ) estimate the 

total capital for which data on type o ' ‘ • f ,j c va i ue u f land and buildings 

value of rented real estate on the basis o the ratio^of ,hc^ ^ ^ buildings. The 
to total capital for those cstablishmen p . , Tab)e jXa, then for the groups 
adjustments were made first for the 1 5 " j by combining the two sets of 

of Table IXb less the . 5 industries, and ^‘Lvaueofrented machinery, which in 
estimates. No allowance could be made part of the total capital 

certain industries, notably boots and shoes, comprises larg p 

investment. 


Table IXd 

Percentage Distribution of Number of 
Manufacturing Establishments 
Items of Capital Investment 1 


Boot* 

ami 

Shoe*. 




Con¬ 



Fleet rical 

other 

Thousands 
of Dollars 

All 

Manufac¬ 

tures 

sump¬ 

tion 

Goods 

Capital 

Goods 

Durable 

Ooods 

Machin¬ 

ery 

1 han 

Rubber * 

Total Capital 

O. I— 20.0 
20.1- 40.0 

30 

13 

33 

1 2 

8 

A 

22 

15 

ft 

23 

l6 

0 

16 

4 

6 

I K 

I I 

6 

40.1- 6o.o 

8 

6 

7 

3 

6 

6o.i- 8o.o 

5 

4 

S 

w 

6 

s 

5 

8o.i- ioo.o 

4 

4 




100.1- 200.0 

I 2 

I 2 

14 

8 

c 

1 5 

6 

16 

7 

0 0 
<*< m 

200.1- 300.0 

6 

5 

5 

9 

6 

300.1- 400.0 

4 

4 

a 

2 

2 

4 

:> 

400.x— 500.0 

3 

3 

•J 




500.1— 1000.0 

6 

6 

6 

5 

15 

10 

IOOO. 1 - 2000.0 
2000.1-3000.0 

4 

2 

4 

2 

» 

4 

3 

1 

3 

1 

1 

4 

4 

3 

5 

2 

1 

3000.1-4000.0 

1 

1 

r 

1 


• • 

1 

4000.1-5000.0 

1 

& 

* 

1 

1 

4 

1 

Over 5000.0 

1 

l 





Total 

100 

IOO 

IOO 

100 

IOO 

IOO 


Cotton 

Goods 


3 

i 

1 

2 


3 
7 

(t 

4 

11 

IQ 

15 

Q 

6 

1 3 

100 


Foundry 

and 

Machine 

Shops 


14 

17 

H 

7 

7 

16 
io 

6 

3 


3 

i 

• • 

i 

i 

ioo 
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Bools 

and 




Con- 

aii 




Shoes, 



All 

Manufac¬ 

tures 



Electrical 

other 


Thousands 
of Dollars 

tion 

Goods 

Capital 

Goods 

Durable 

Goods 

Machin¬ 

ery 

than 

Rubber * 

Cotton 

Goods 

Buildings , 

and Fixtures {unadjusted for rented property) 


0.1- 10.0 

47 

49 

39 

43 

29 

47 

s 

10.1- 20.0 

12 

11 

13 

14 

13 

II 

✓ 

3 

20.1- 30.0 

7 

6 

8 

8 

4 

6 

3 

30.1- 40*0 

5 

5 

5 

6 

4 

XT 

7 

3 

40.x- 50.0 

3 

3 

4 

4 

O 

5 

I 

50.1- 100.0 

10 

10 

11 

10 

9 

13 

13 

100. i- 500.0 

12 

12 

15 

12 

26 

9 

33 

500.1-1000.0 

2 

2 

3 

2 

4 

1 

w 

18 

8 

A 

1000.1-1500.0 

1 

1 

1 

• • 

• • 

1 

X500.1-20CO.0 

• • 

• • 

• • 

• • 

2 

• • 

4 

Over 2000.0 

1 

1 

I 

1 

3 

• • 

9 

Total 

100 

100 

IOO 

xoo 

100 

100 

100 


Foundry 

and 

Machine 

Shops 


34 

13 

10 

S 

5 

14 

16 

2 

1 


100 


Inventory 

o 

0.1- 10.0 

IO.x- 20.0 
20 .1- 30.0 

30.1- 40.0 

40.1- 50.0 


4 
47 
11 
6 
4 
3 


4 
48 
10 

5 
3 
3 


4 
41 

10 

7 

5 
3 


4 

42 

14 

7 

5 
4 


1 

20 

6 

9 

9 

6 


2 

20 

13 

5 
8 

6 


• • 
S 
4 
4 
2 
2 


2 

43 

12 

9 

5 

3 


50.1- 100.0 

9 

9 

12 

10 

13 

13 

12 

12 

100.1- 500.0 

12 

13 

12 

11 

25 

24 

35 

12 

500.1-1000.0 

2 

3 

3 

2 

6 

4 

22 

1 

1000.1-1500.0 

1 

1 

I 

1 

• • • • 

7 

• • 

1500.1-2000.0 

• • 

• • 

I 

% • 

I 

1 

4 

1 

Over 2000.0 

1 

1 

I 

• • 

4 1 

3 

• • 

Total 

IOC 

100 

IOO 

IOO 

IOO 

100 

IOO 

100 

Cash, Accounts 

0 

Receivali 

7 

and Su 

8 

ndries 

6 

5 

2 

1 

2 

2 

0.1— 10.0 

41 

42 

38 

38 

23 

18 

5 

34 

io.x- 20.0 

11 

10 

11 

13 

6 

10 

5 

13 

20.1- 30.0 

7 

7 

9 

9 

6 

6 

5 

9 

M 

30.1- 40.0 

5 

4 

6 

7 

10 

5 

4 

7 

40.1- 50.0 

3 

3 

3 

3 

3 

5 

5 

4 

50.1- 100.0 

9 

9 

1 2 

10 

16 

14 

i3 

14 

100.1— 500.0 

13 

13 

11 

11 

26 

34 

41 

13 
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Thousands 
of Dollars 

SOO.I — IOOO.O 
IOOO. I-1 500.0 
1500.1 —2000.0 
Over 2000.0 


Total 

Machinery and Tools 


All 

Manufac¬ 

tures 


Con¬ 

sump¬ 

tion 

Goods 


Electrical 
Capital Durable Machin- 
Goods Goods cry 


Boots 

and 

Shoes, 

other 

than 

Rubber 5 


Cotton 

Goods 


Foundry 

and 

Machine 

Shops 


TOO 


IOO 


IOO 


IOO 


o.i- 

10.1- 

20.1 — 

30 . 1 - 

40.1- 


10.0 

20.0 

30.0 

40.0 

50.0 


50.1- 100.0 

100.1- 500.0 

500.1- 1000.0 
IOOO. I-i 500.0 
1500.1-2000.0 
Over 2000.0 

Total 


o - .050 

.051- 1.050 

1-051- 5 - 05 ° 

5.051-io.oso 
Over 10.050 


4 

4 

8 

3 

3 

1 

7 

1 

• • 

1 

1 

• • 

i 

1 

4 

• • 

oo 

100 

IOO 

IOO 

2 

6 

14 

3 

28 

46 

4 

4 * 

14 

18 

• • 

15 

4 

13 

6 

7 

10 

6 

3 

10 

2 

3 

1 

5 

19 

4 

3 

8 

IS 

4 

24 

9 


IOO 

IOO 

100 

100 

IOO 

IOO 

IOO 

IOO 

Tools per 

Wage liar 

tier 

A 

I 

20 

14 

5 

9 

60 

11 

62 

S 

60 

6 S 

71 

79 

25 

62 

28 

24 

33 

27 

25 

1 

52 

3 1 


100 


IOO 


IOO 


186 


113 


IOO 


296 


Total 100 100 1 — 

CStSb ' 5 a,S 3448 8,0 4067 6., .36 "3 >9 6 

1 The extreme range in the value, .hown ha. Oniric. i.i the 

< hc - umbcr °‘ c 

ment. given at the foot of the table. , h oc industry i. low because 

2 The estimate of value of machinery for the bool 
the value of rented property was not reported. 
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Advertising expense, 80, 83 
Association of Nat. Advertisers, 8311, 

84II 

Automobiles (same as Foods) 

Bad debts, 75 , 77 , 80, 86n 
Berle, A. A., 2ion 


Consumption goods 

basic materials, 49, 5 ° 
defined,14°, x 6 
distribution costs, 84-7 
durable, 38-46 

elements of cost in mfr. of, 59 “ 7 2 
finished and unfinished, 28-38 
resources used in mfr. of, i 3~ 2 3 


Capital goods 

basic materials, 49, 5 ° 
defined,i 4 n » x 6 
distribution costs, 84-7 
durable, 38-46 

elements of cost in mfr. of, 59 “ 7 2 
finished and unfinished, 28-38 
implications of high ratio of un¬ 
finished to finished, 34 
resources used in mfr. of, * 3~ 2 3 
use of capital in mfr. of, 92-119 
wage earners, 88, 179-88 

also Ap. I, III—IV, VII— IX 

Capital investment in mfr. 
allocation of, 19, 24 
elements of fixed capital, Mass. 113 

19, 221-7 

method of estimate, n, 204 -> 

per wage earner, by groups, 105-13 

ratio to sales, 92-105 
ratio to value added, 101-5 
Classifications, details of, I4 X ”66 
Cash, accts. receivable, and sundries, 

Mass. 1 x 3 “* 9 * 221-7 

Construction materials 

division, 1711 

elements of cost in mfr. of, 59 , 61, >1 
finished and unfinished, 3 2 “ 3 » 35 
resources used in mfr. of, * 3“ 2 3 
use of capital in mfr. of, 93 * xo2 * *°6i 

113-19 

wage earners, 88 
also Ap. I, I 1 I-VII, IX 


types of, 23-28 

use of capital in mfr. of, 92-1 19 
wage earners, 88, 179-88 
also Ap. I, III—IX 
Crum, W. L., 2ion 


Depreciation, 75 * 77 - 8 , 82 
Distribution costs, 82-4 
Dun and Bradstrect, Inc., 79 . 80 
Durable, scmidurable, and transient 

goods 


defined, 4211 
elements of cost in in 


fr. of, 61, 68 


horsepower per wage earner. 107 
resources used in mfr. of, 38-46 
use of capital in mfr. of, Mass. 1 I 3 _1 9 
wage earners, 88 
also Ap. I, VII, IX 


Employ"'"' 1 Stabilization Research 
Inst., U. of Minn. 850 
Epstein, R. C., ggn, io«n. ao 4 n 
Exports by commodity groups, ig 7 203 


finished and unfinished goods 
defined, 28-9 

elements of cost in mfr. of, 61, 68 
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O 


horsepower per wage earner, .07 

resources used in mfr. of, 28 3 ' 

use of capital in mfr. of. Mass. 113-19 

also Ap. Ii IX 



230 

Foods, 24, 32 . 35 . 45 . 5 °. 59 , 6 7 , 77 , 93 , 
98, 102, 106, 141-162, 187, 191. 

195, 199, 201, 202, 208 
Fuel, mfd. 24, 93, 102, Ap. I, IV 

Hamilton, Alexander, 120 
Hayek, F. A., 12311 
Horsepower, mfr. 
allocation of, 13-57 
defects in statistics, i2n 
per wage earner, by groups, 105-13 
Hours per week, 168-78, 179-87 
Household goods (same as Foods) 

Imports by commodity groups, 197-203 
Interest paid, 75, 77, 80, 86n 
Internal Revenue, Bureau of 

comparability of reports with Census 
of Mfrs., 73-6 

use in estimating capital investment, 
204-6 

Inventory, value of, Mass., 113-19, 
221-7 

Iron, use in mfr., 51 

Kuznets, Simon, 1411, isn, 3on, 3Sn, 
47n, I22n, 189-96 

Land, bldgs., and fixtures, value of, 
Mass., 113-19, 221-7 

Machinery and tools, value of, Mass. 

113-19, 221-7 
Man hours 

allocation of, 19, 24-5 
methods of estimate, 179-88 
Manufacturing industries 
classification of, 16, 141-66 
definition of, gn 

frequency distributions, 63, 66n, 70, 
71,91,96, 104, 1S2, 185, 212, 213, 
217, 218 

largest 20, 65, 72n, 9211 
selected data on, 16S-78 
variation in size, 66n 


INDEX 

Massachusetts State Census of Mfrs. 
38, 95 -II 9. 221-7 

Materials, chief, classification based on, 
46-53, 141-66 
Materials, cost of, 
allocation of, 13-5 7 
ratio to value of product, 59-66, 72n 
also Ap. II, VII, VIII 
Materials, value of on entering mfr. 

IS, 46-8, 189-196 
Means, G. C., 2ion 
Mills, F. C., 6n, 7n, 38n 
Mitchell, W. C., 37n 
Motor vehicles (same as Foods) 

National Industrial Advertisers Assoc., 
83 n 

Officers’ compensation, 75, 77 
Operating costs, 84n 
Overhead costs plus profits 
allocation of, 13-57 
elements of, 73-88 
ratio to value added, 66-72 
ratio to value of product, 59-66, 
168-78 

also Ap. II, VII 

Pennsylvania State Census of Mfrs. 

38, 95-”3 
Phelps, R. C., 11311 
Producers’ supplies 

basic materials, 49, 50 
defined, 17 

elements of cost in mfr. of, S 9“ 6 7 
finished and unfinished, 32, 35 
resources used in mfr. of, 19 
use of capital in mfr. of, 92-119 
also Ap. I, III- 1 X 
Profits, 75, 77 . 80, 81, 83, 86n 
Publications (same as Foods) 

Rent, 80, 82, 86n, 87 
Robertson, D. H., 137 
Robinson, E. A. G., i23n 
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INDEX 

Salaried employees, number of, 
allocation of, I 3“57 

relation to number of wage earners, 
88-92 
Salaries 

allocation of, I 3“57 
clerical, etc., 7^n 
ratio to value added, 66-72 
ratio to value of product, 59 “ 66 
Scale of mfg. operations, 210-20 
Selling expenses, 80, 84 

Semidurable goods (see Durable goods) 
Structure of mfg. production 
defined,6 

evidence of change, 7 > *20-2 
stability of, 6on, 100, 12211 

Taxes, 75 , 77 , »o, 86n > 8 ? 

Tiiorf, W. L., i2n, 2ion 

Transient goods (see Durable gooc 
Transportation goods, private (same as 
Foods) 

Twentieth Century Fund, 2ion 
Unfinished goods (sec Finished goods) 

Value added by mfr. 
allocation of, 13”57 
elements of, as ratios, 66—72, 1 7 


per wage earner, by groups, 8S 
ratio to value of product, 59—66 
also Ap. II, V, VII, VIII 

Value of product 

allocation of, i 3“57 

elements of, as ratios, 59 “ 66 > l68 ~ 78 

net value, 189-96 

per establishment, 210-20 

per wage earner, 88 

also Ap. VII 

Veblen, Thorstein, 3711 

Wage earners, number of 
allocation of, I 3~57 

relation to capital investment, 105 - 
13, 116-19 . 

relation to number of salaried cm- 
ployees, 88-92 

also Ap. II, HI, V.V 1 I-IX 
Wages 

allocation of, i3“57 

per establishment, 168-78 

ratio to value added, 66 - 72 , * 68 - 78 , 

ratio* to value of product, 59-66, 
168-78 

also Ap. II, VII-IX 
Wearing apparel and personal goods 

(same as Foods) 




PUBLICATIONS OF THE 
NATIONAL BUREAU OF ECONOMIC RESEARCH 

INCOME IN THE UNITED STATES 

„ .. vu . Kintg F. R- Macaulay and O. W- K.nalth 

Wesley C. Mitchell, W. I. Kang, t. K ^ pp<> *5.15 

3 DISTRIBUTION OF INCOME BY STATES IN , 9-9 <‘ 9 «> ^ ^ $|>JQ 

• theTrovTth'ofTmerican trade unions. ——3 5o 

Leo Wolman cnilRCES AND DISTRIBU- 

7 INCOME IN THE VARIOUS STATES: I PS SOURCES AND^ ^ ^ ^ 

TION, 1919. >91° AND > 9 21 <> 9 2 5 ) ai-rick . 8o pp>( $2.50 

8 .. Y *.r«r. Bu.ine,. Cyc- » - 

vcalcd by Business Annals, by Wksi-.v C. M.tch.u 
, MIGRATION AND BUSINESS CYCLES (. 926 ) 

Harry Jerome ,, rc cr'i''ri\ T ('i (1027) 

10 BUSINESS CYCLES: THE PROBLEM A - - ^ pp ., f s .oo 

Wesley C. Mitchell s pp ., $1.00 

,z TRENDS IN PHILANTHROPY (« 9 2 »> 

W ill ford I. King , vo i geo pp-, $ 7 - 5 ° 

,3 RECENT ECONOMIC CHANGES <- 9 2 9 > ^ CottABO „ TO „, 

By the National Buhkau Siaik a i,nz PP ., $7 °° 

INTERNATIONAL MIGRATIONS Ferenc2 , of the International 

Volume l, Statistics (> 9 * 9 >. ~ m P* led ^ ^ 

Labour Otfec. and edited bj W ; j«. ; F . W.llcox 

Volume 11, Interpretations (' 93 * 1 . -, 5 pP ., *5.00 

.* CORPORATION CONTRIBUTIONS TO ORGANIZED COMMUNITY 
WELFARE SERVICES (1930) 

, 7 PLANNING^AND^CONTROi: <>e" PUBLIC°WORKS ( 1 , 3 °, ^ 

Leo Wolman , CARE THROUGH FIXED PERIODIC 

20 THE PURCHASE OF MEDICAL CA 3o8 pp ., $3.00 

PAYMENT ( 193 2 ) 

Pierce Williams im nUSTRY AND TRADE (i 933 > 

22 SEASONAL VARIATIONS IN IM 4SS pp <4.00 

Simon Kuznets ctATFS SINCE 187° (’ 934 ) 

23 PRODUCTION TRENDS IN THE . 36j pp ., $3 S° 

Arthur F. Burns / lolJ \ 23S pp-» $ l# 5 ° 

24 STRATEGIC FACTORS IN BUSINESS CYCLES (- 934 ) 

John Maurice Clare \ 288 pp-, f-- 1 ? 0 

25 GERMAN BUSINESS CYCLES. -9 2 4-933 (« 934 > 

Carl T. Schmidt 


>4 

18 



26 INDUSTRIAL PROFITS IN THE UNITED STATES (1934) 678 PP ., $;.oo 

Ralph C. Epstein 

27 MECHANIZATION IN INDUSTRY (1934) Harry Jerome 484 PP ., $3.50 

28 CORPORATE PROFITS AS SHOWN BY AUDIT REPORTS (1935) 

W. A. Paton *51 PP-> $!- 2 5 

29 PUBLIC WORKS IN PROSPERITY AND DEPRESSION (i 93 ») 

A. D. Gayer 4 6 ° PP-» $3°° 

30 EBB AND FLOW IN TRADE UNIONISM (1936) 251 PP> $2.so 

Lf.o Wolman 

31 PRICES IN RECESSION AND RECOVERY (1936) 561 PP-, $400 

F. C. Mills 

32 NATIONAL INCOME AND CAPITAL FORMATION, 1919-1935 (1937) 

Simon Kuznets ioo PP ., %'/\ x ii*)4> $ I - S ° 

33 SOME THEORETICAL PROBLEMS SUGGESTED BY THE MOVEMENTS 

OF INTEREST RATES, BOND YIELDS AND STOCK PRICES IN THE 
UNITED STATES SINCE 1856 (1938) 586 PP ., $5.00 

F. R. Macaulay 

‘THE SOCIAL SCIENCES AND THE UNKNOWN FUTURE’, a rcpriiU of the 
introductory chapter to Dr. Macaulay’s volume (35 cents; in orders of 10 or 
more, 25 cents). 

34 COMMODITY FLOW AND CAPITAL FORMATION, Volume I (1938) 

Simon Kuznets 505 PP ., 8 J 4 x $3.00 

35 CAPITAL CONSUMPTION AND ADJUSTMENT (1938) 

Solomon Fabricant 271 PP ., $2.75 

36 THE STRUCTURE OF MANUFACTURING PRODUCTION, A CROSS- 

SECTION VIEW ( 1939 ) C. A. Bliss 234 PP ., $2.50 


STUDIES IN FINANCE 

A PROGRAM OF FINANCIAL RESEARCH (1937) 

I Report of the Exploratory Committee on Financial Research 91 PP ., $1.00 

II Inventory of Current Research on Financial Problems 253 PP ., $1.50 


STUDIES IN INCOME AND WEALTH 
Conference on Research in National 
Income and Wealth 

STUDIES IN INCOME AND WEALTH, Volume I (1937) 368 PP ., $2.50 
Volume II (1938) 342 pp.> $3.00* Volumes I and II together, $5.00 


1 


PRICE STUDIES 

Conference on Price Research 

REPORT OF THE COMMITTEE ON PRICES IN THE BITUMINOUS 
COAL INDUSTRY (.938) ,,, pp .. $,. 2 c 



THE BULLETIN 


Subscription to the National Bureau Bulletin (> issues, $1). 
the issues marked 50c. 


Single copies, 25c except 


'£‘ INCOME ORIGINATING IN N.NE BASIC INDUSTRIES. ,,. 0 - 9 , 4 . 

60 MEASURE^oTcAPITAL CONSUMPTION, ,9,9-933, Solom os F».«,- 

61 PRODUCTION DURING THE AMERICAN BUSINESS CYCLE OF 

ian Wesley C. Mitchell and A. F. Burns 

62 REVALUATIONS OF FIXED ASSETS, l 9 2 S-> 934 . Solomon b abrica 

63 THE RECOVERY IN WAGES AND EMPLOYMENT, Leo Wolman 

•Z ? A PROGRAM OF FINANCIAL RESEARCH 

Report of the Exploratory JcTION ,920-1936. David L. 

65 NON-FARM RESIDENTIAL CONS 1 RLC l ION, 9 

Wickens and Ray R. Foster 

*66 NATIONAL INCOME, , 9 l 9 -' 935 . Simon Ku/ nets qn Euoen 

67 TECHNICAL PROGRESS AND AGRICULI L RAL ^ 

Altscul and Frederick Strauss n and THE UNITED 

68 UNION MEMBERSHIP IN GREA 1 BR 1 IA 1 

STATES, Leo Wolman 

7 > STATISTICAL INDICATORS OF CYCLICAL REVIVALS, C. 

70 F M rOYMENT d o"pORTUNFr,FS IN MANUFACTURING INDUSTRIES. 

7 . HOURS OF WORK IN AMERICAN INDUSTRY, Leo Wolman 

IT incomes from INDEPENDENT professional PRACTICE. . 9 ,,- 
1936, S . mon Kuznets and M.lton Friedman 
• Out of pritit. 

„ year to the National Bureau receive all 
Subscribers who contribute US or m rccogni *cd educational inst.tu- 

publication, before release to the P u • ^ non . pr ofit research agencies may be- 

lion*, members of scientific societies or o p o( hcrs arc eligible. Associate eub- 

come Associate Subscribers at $5 annua y. 0 ... j to buy copies of National 

scriber. receive 5 issue, of the Bulletin gratis and are entitled 

Bureau books at a 33/j per cent discount. 

NATIONAL BUREAU OF ECONOMIC RESEARCH 

1819 Broadway, New 

EUROPEAN AGENT: MACMILLAN * CO LTD- 
ST. MARTIN’S STREET, LONDON, W. C. 


- 3 -9?’I, 




